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DESCRIPTION 

OLIGONUCLEOTIDE MEDIATED INHIBITION OF HEPATITIS B VIRUS AND 

HEPATITIS C VIRUS REPLICATION 

5 

Background Of The Invention 

This patent application is a continuation of International Application No. 
PCT/US02/09187, with international filing date of March 26, 2002, published in English 
under PCT Article 21(2), which claims the benefit of Macejak et al., USSN (60/296,876), 

10 filed June 8, 2001 , Macejak et al., USSN (60/335,059), filed October 24, 2001, Morrissey et 
al., USSN (60/337,055), filed December 5, 2001, Beigehnan et al., USSN (60/358,580), filed 
February 20, 2002, Beigehnan et al, USSN (60/363,124), filed March 1 1, 2002, and which is 
a continuation-in-part of Blatt et al., USSN (09/817,879), filed March 26, 2001, which is a 
continuation-in-part of Blatt et al., USSN (09/740,332), filed December 18, 2000, which is a 

15 continuation-in-part of Blatt et al., USSN (09/611,931), filed July 7, 2000, which is a 
continuation-in-part of Blatt et al., USSN (09/504,321), filed February 15, 2000, which is a 
continuation-in-part of Blatt et al., USSN (09/274,553), filed March 23, 1999, which is a 
continuation-in-part of Blatt et al., USSN (09/257,608), filed February 24, 1999 (abandoned), 
which claims the benefit of Blatt et al., USSN (60/100,842), filed September 18, 1998, and 

20 McSwiggen et al., USSN (60/083,217) filed April 27, 1998. This patent appUcation is also a 
continuation-in-part of Draper et al., USSN (09/877,478) filed June 8, 2001, which is a 
continuation-in-part of Draper et al., USSN (09/696,347), filed October 24, 2000, which is a 
continuation-in-part of Draper et al., USSN (09/636,385), filed August 9, 2000, which is a 
continuation-in-part of Draper et al., USSN (09/531,025), filed March 20, 2000, which is a 

25 continuation-in-part of Draper et al., USSN (09/436,430), filed November 8, 1999, which is a 
continuation of Draper et al., USSN (08/193,627), filed February 7, 1994, now US patent No. 
6,017,756, which is a continuation of Draper et al., USSN (07/882,712), filed May 14, 1992, 
now abandoned. All of these listed applications are hereby incorporated by reference herein 
in their entireties, including the drawings. 

30 
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The present invention concerns compounds, compositions, and methods for the study, 
diagnosis, and treatment of degenerative and disease states related to hepatitis B virus (HBV) 
and hepatitis C virus (HCV) infection, replication and gene expression. Specifically, the 
invention relates to nucleic acid molecules used to modulate expression of HBV and HCV. In 
5 addition, the instant invention relates to methods, models and systems for screening inhibitors 
of HBV and HCV replication and propagation. 

The following is a discussion of relevant art pertaining to hepatitis B virus (HBV) and 
hepatitis C virus (HCV). The discussion is not meant to be complete and is provided only for 
xmderstanding of the invention that follows. The summary is not an admission that any of the 
10 work described below is prior art to the claimed invention. 

In 1989, the Hepatitis C Virus (HCV) was determined to be an RNA virus and was 
identified as the causative agent of most non-A non-B viral Hepatitis (Choo et al. Science. 
1989; 244:359-362). Unlike retroviruses such as HIV, HCV does not go though a DNA 
replication phase and no integrated forms of the viral genome into the host chromosome have 

15 been detected (Houghton et al, Hepatology 1991;14:381-388). Rather, replication of the coding 
(plus) strand is mediated by the production of a replicative (minus) strand leading to the 
generation of several copies of plus strand HCV RNA. The genome consists of a single, 
large, open-reading frame that is translated into a polyprotein (Kato et al„ FEBS Letters. 1991; 
280: 325-328). This polyprotein subsequently undergoes post-translational cleavage, 

20 producing several viral proteins (Leinbach et aL, Virology. 1994: 204: 163-169). 

Examination of the 9.5-kilobase genome of HCV has demonstrated that the viral 
nucleic acid can mutate at a high rate (Smith et aLMol Evol 1997 45:238-246). This rate of 
mutation has led to the evolution of several distinct genotypes of HCV that share 
approximately 70% sequence identity (Simmonds et aL, J, Gen. Virol 1994;75 : 1053-1061). It is 

25 important to note that these sequences are evolutionarily quite distant. For example, the 
genetic identity between humans and primates such as the chimpanzee is approximately 98%. 
In addition, it has been demonstrated that an HCV infection in an individual patient is 
composed of several distinct and evolving quasispecies that have 98% identity at the RNA 
level. Thus, the HCV genome is hypervariable and continuously changing. Although the 

30 HCV genome is hypervariable, there are 3 regions of the genome that are highly conserved. 
These conserved sequences occur in the 5' and 3' non-coding regions as well as the 5 '-end of 
the core protein coding region and are thought to be vital for HCV RNA replication as well as 
translation of the HCV polyprotein. Thus, therapeutic agents that target these conserved 
HCV genomic regions can have a significant impact over a wide range of HCV genotypes. 

35 Moreover, it is unlikely that drug resistance will occur with enzymatic nucleic acids specific 
to conserved regions of the HCV genome. In contrast, therapeutic modalities that target 
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inhibition of enzymes such as the viral proteases or hehcase are Ukely to resuU in the 
selection for drug resistant strains since the RNA for these viral encoded enzymes is located 
in the hypervariable portion of the HCV genome. 

After initial exposure to HCV, the patient experiences a transient rise in liver enzymes, 
5 which indicates the occurrence of inflammatory processes (Alter et al, IN: Seeff LB, Lewis 
JH, eds. Current Perspectives in Hepatology. New York: Plenum Medical Book Co; 1989:83-89). 
This elevation in liver enzymes will occur at least 4 weeks after the initial exposure and can 
last for up to two months (Farci et al. New England Journal of Medicine, 1991:325:98-104). 
Prior to the rise in liver enzymes, it is possible to detect HCV RNA in the patient's serum 
10 using RT-PCR analysis (Takahashi et al„ American Journal of Gastroenterology. 1993:88:2:240- 
243). This stage of the disease is called the acute stage and usually goes undetected since 75% 
of patients with acute viral hepatitis from HCV infection are asymptomatic. The remaining 
25% of these patients develop jaxmdice or other symptoms of hepatitis. 

Acute HCV infection is a benign disease, however, and as many as 80% of acute HCV 
15 patients progress to chronic liver disease as evidenced by persistent elevation of serum 
alanine aminotransferase (ALT) levels and by continual presence of circulating HCV RNA 
(Sherlock, Lancet 1992; 339:802). The natural progression of chronic HCV infection over a 10 
to 20 year period leads to cirrhosis in 20 to 50% of patients (Davis et al.. Infectious Agents and 
Disease 1 993 ;2: 150: 154) and progression of HCV infection to hepatocellular carcinoma has 
20 been well documented (Liang et al, Hepatology. 1993; 18:1326-1333; Tong et al.. Western 
Journal of Medicine, 1994; Vol. 160, No. 2: 133-138). There have been no studies that have 
determined sub-populations that are most likely to progress to cirrhosis and/or hepatocellular 
carcinoma, thus all patients have equal risk of progression. 

It is important to note that the survival for patients diagnosed with hepatocellular 
25 carcinoma is only 0.9 to 12.8 months from initial diagnosis (Takahashi et al., American Journal 
of Gastroenterology. 1993:88:2:240-243). Treatment of hepatocellular carcinoma with 
chemotherapeutic agents has not proven effective and only 10% of patients will benefit from 
surgery due to extensive tumor invasion of the liver (Trinchet et al, Presse Medicine. 
1994:23:831-833). Given the aggressive nature of primary hepatocellular carcinoma, the only 
30 viable treatment altemative to surgery is liver transplantation (Pichlmayr et al, Hepatology. 
1994:20:33S-40S). 

Upon progression to cirrhosis, patients with chronic HCV infection present with 
clinical features, which are common to clinical cirrhosis regardless of the initial cause 
(DAmico et al. Digestive Diseases and Sciences. 1986;31:5: 468-475). These clinical 
35 features can include: bleeding esophageal varices, ascites, jaundice, and encephalopathy 
(Zakim D, Boyer TD. Hepatology a textbook of liver disease. Second Edition Volume 1. 
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1990 W.B. Saunders Company. Philadelphia). In the early stages of cirrhosis, patients are 
classified as compensated, meaning that although Hver tissue damage has occurred, the 
patient's Uver is still able to detoxify metabolites in the blood-stream. In addition, most 
patients with compensated liver disease are asymptomatic and the minority with symptoms 
5 report only minor symptoms such as dyspepsia and weakness. In the later stages of cirrhosis, 
patients are classified as decompensated meaning that their ability to detoxify metabolites in 
the bloodstream is diminished and it is at this stage that the clinical features described above 
will present. 

In 1986, D'Amico et al, described the clinical manifestations and survival rates in 1 155 
10 patients with both alcoholic and viral associated cirrhosis (D'Amico supra). Of the 1155 
patients, 435 (37%) had compensated disease although 70% were asymptomatic at the 
beginning of the study. The remaining 720 patients (63%) had decompensated liver disease 
with 78% presenting with a history of ascites, 31% with jaundice, 17% had bleeding and 16% 
had encephalopathy. Hepatocellular carcinoma was observed in six (.5%) patients with 
15 compensated disease and in 30 (2.6%) patients with decompensated disease. 

Over the course of six years, the patients with compensated cirrhosis developed clinical 
features of decompensated disease at a rate of 10% per year. In most cases, ascites was the 
first presentation of decompensation. In addition, hepatocellular carcinoma developed in 59 
patients who initially presented with compensated disease by the end of the six-year study. 

20 With respect to survival, the D'Amico study indicated that the five-year survival rate 

for all patients on the study was only 40%. The six-year survival rate for the patients who 
initially had compensated cirrhosis was 54%, while the six-year survival rate for patients who 
initially presented with decompensated disease was only 21%. There were no significant 
differences in the survival rates between the patients who had alcoholic cirrhosis and the 

25 patients with viral related cirrhosis. The major causes of death for the patients in the D'Amico 
study were liver failure in 49%; hepatocellular carcinoma in 22%; and, bleeding in 13% 
(D'Amico supra). 

Chronic Hepatitis C is a slowly progressing inflammatory disease of the liver, mediated 
by a virus (HCV) that can lead to cirrhosis, liver failure and/or hepatocellular carcinoma over 

30 a period of 10 to 20 years. In the US, it is estimated that infection with HCV accounts for 
50,000 new cases of acute hepatitis in the United States each year (NIH Consensus 
Development Conference Statement on Management of Hepatitis C March 1997). The 
prevalence of HCV in the United States is estimated at 1.8% and the CDC places the number 
of chronically infected Americans at approximately 4.5 million people. The CDC also 

35 estimates that up to 10,000 deaths per year are caused by chronic HCV infection. The 
prevalence of HCV in the United States is estimated at 1.8% and the CDC places the number 
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of chronically infected Americans at approximately 4,5 million people. The CDC also 
estimates that up to 10,000 deaths per year are caused by chronic HCV infection. 

Numerous well controlled clinical trials using interferon (IFN-alpha) in the treatment of 
chronic HCV infection have demonstrated that treatment three times a week results in 
5 lowering of serum ALT values in approximately 50% (range 40% to 70%) of patients by the 
end of 6 months of therapy (Davis et aL, New England Journal of Medicine 1989; 321:1501*1506; 
Marcellin a/., Hepatology. 1991; 13:393-397; Tong a/., /fe/7a/otogy 1997:26:747-754; Tong e/ 
al., Hepatology 1997 26(6): 1640-1645). However, following cessation of interferon treatment, 
approximately 50% of the responding patients relapsed, resulting in a "durable" response rate 
10 as assessed by normalization of serum ALT concentrations of approximately 20 to 25%. 

In recent years, direct measurement of the HCV RNA has become possible through use 
of either the branched-DNA or Reverse Transcriptase Polymerase Chain Reaction (RT-PCR) 
analysis. In general, the RT-PCR methodology is more sensitive and leads to more accurate 
assessment of the clinical course (Tong et al, supra). Studies that have examined six months 

15 of type 1 interferon therapy using changes in HCV RNA values as a clinical endpoint have 
demonstrated that up to 35% of patients will have a loss of HCV RNA by the end of therapy 
(Marcellin et al, supra). However, as with the ALT endpoint, about 50% of the patients 
relapse six months following cessation of therapy resulting in a durable virologic response of 
only 12% (Marcellin et al, supra). Studies that have examined 48 weeks of therapy have 

20 demonstrated that the sustained virological response is up to 25% (NIH consensus statement: 
1997). Thus, standard of care for treatment of chronic HCV infection with type 1 interferon 
is now 48 weeks of therapy using changes in HCV RNA concentrations as the primary 
assessment of efficacy (Hoofhagle et al. New England Journal of Medicine 1997; 336(5) 347- 
356). 

25 Side effects resulting from treatment with type 1 interferons can be divided into four 

general categories, which include 1. Influenza-like symptoms; 2. Neuropsychiatric; 3. 
Laboratory abnormalities; and, 4. Miscellaneous (Dusheiko et al, Joumal of Viral Hepatitis. 
1994:1:3-5). Examples of influenza-like symptoms include; fatigue, fever; myalgia; malaise; 
appetite loss; tachycardia; rigors; headache and arthralgias. The influenza-like symptoms are 

30 usually short-lived and tend to abate after the first four weeks of dosing (Dushieko et al, 
supra). Neuropsychiatric side effects include: irritability, apathy; mood changes; insomnia; 
cognitive changes and depression. The most important of these neuropsychiatric side effects 
is depression and patients who have a history of depression should not be given type 1 
interferon. Laboratory abnormalities include; reduction in myeloid cells including 

35 granuloc>1;es, platelets and to a lesser extent red blood cells. These changes in blood cell 
counts rarely lead to any significant clinical sequellae (Dushieko et aL, supra). In addition. 
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increases in triglyceride concentrations and elevations in serum alanine and aspartate 
aminotransferase concentration have been observed. Finally, thyroid abnormalities have been 
reported. These thyroid abnormalities are usually reversible after cessation of interferon 
therapy and can be controlled with appropriate medication while on therapy. Miscellaneous 
5 side effects include nausea; diarrhea; abdominal and back pain; pruritus; alopecia; and 
rhinorrhea. In general, most side effects will abate after 4 to 8 weeks of therapy (Dushieko et 
al, supra). 

Type 1 Interferon is a key constituent of many treatment programs for chronic HCV 
infection. Treatment with type 1 interferon induces a niunber of genes and results in an 
10 antiviral state within the cell. One of the genes induced is 2% 5' oligoadenylate synthetase, an 
enzyme that synthesizes short 2% 5' oligoadenylate (2-5A) molecules. Nascent 2-5A 
subsequently activates a latent RNase, RNase L, which in turn nonspecifically degrades viral 
RNA. 

Chronic hepatitis B is caused by an enveloped virus, commonly known as the hepatitis 

15 B virus or HBV. HBV is transmitted via infected blood or other body fluids, especially saliva 
and semen, during delivery, sexual activity, or sharing of needles contaminated by infected 
blood. Individuals may be "carriers" and transmit the infection to others without ever having 
experienced symptoms of the disease. Persons at highest risk are those with multiple sex 
partners, those with a history of sexually transmitted diseases, parenteral drug users, infants 

20 bom to infected mothers, "close" contacts or sexual partners of infected persons, and 
healthcare personnel or other service employees who have contact with blood. Transmission 
is also possible via tattooing, ear or body piercing, and acupuncture; the virus is also stable on 
razors, toothbrushes, baby bottles, eating utensils, and some hospital equipment such as 
respirators, scopes and instruments. There is no evidence that HBsAg positive food handlers 

25 pose a health risk in an occupational setting, nor should they be excluded from work. 
Hepatitis B has never been documented as being a food-bome disease. The average 
incubation period is 60 to 90 days, with a range of 45 to 180; the number of days appears to 
be related to the amount of virus to which the person was exposed. However, determining 
the length of incubation is difficult, since onset of symptoms is insidious. Approximately 

30 50% of patients develop symptoms of acute hepatitis that last fi*om 1 to 4 weeks. Two 
percent or less of these individuals develop fiilminant hepatitis resulting in liver failure and 
death. 

The determinants of severity include: (1) The size of the dose to which the person was 
exposed; (2) the person's age with younger patients experiencing a milder form of the 
35 disease; (3) the status of the immune system with those who are immunosuppressed 
experiencing milder cases; and (4) the presence or absence of co-infection with the Delta 



6 



MBHB02,249-E (400.042US) 

virus (hepatitis D), with more severe cases resulting from co-infection. In symptomatic 
cases, clinical signs include loss of appetite, nausea, vomiting, abdominal pain in the right 
upper quadrant, arthralgia, and tiredness/loss of energy. Jaundice is not experienced in all 
cases, however, jaundice is more likely to occur if the infection is due to transfusion or 
5 percutaneous serum transfer, and it is accompanied by mild pruritus in some patients. 
Bilirubin elevations are demonstrated in dark urine and clay-colored stools, and liver 
enlargement may occur accompanied by right upper-quadrant pain. The acute phase of the 
disease may be accompanied by severe depression, meningitis, Guillain-Barre syndrome, 
myelitis, encephahtis, agranulocytosis, and/or thrombocytopenia. 

10 Hepatitis B is generally self-limiting and will resolve in approximately 6 months. 

Asymptomatic cases can be detected by serologic testing, since the presence of the virus 
leads to production of large amounts of HBsAg in the blood. This antigen is the first and 
most useful diagnostic marker for active infections. However, if HBsAg remains positive for 
20 weeks or longer, the person is likely to remain positive indefinitely and is now a carrier. 
15 While only 10% of persons over age 6 who contract HBV become carriers, 90% of infants 
infected during the first year of life do so. 

Hepatitis B virus (HBV) infects over 300 million people worldwide (Imperial, 1999, 
Gastroenterol Hepatol, 14 (suppl), Sl-5). In the United States, approximately 1.25 million 
individuals are chronic carriers of HBV as evidenced by the fact that they have measurable 
hepatitis B vims surface antigen HBsAg in their blood. The risk of becoming a chronic 
HBsAg carrier is dependent upon the mode of acquisition of infection as well as the age of 
the individual at the time of infection. For those individuals with high levels of viral 
replication, chronic active hepatitis with progression to cirrhosis, liver failure and 
hepatocellular carcinoma (HCC) is common, and liver transplantation is the only treatment 
option for patients with end-stage liver disease from HBV. 

The natural progression of chronic HBV infection over a 10 to 20 year period leads to 
cirrhosis in 20-to-50% of patients and progression of HBV infection to hepatocellular 
carcinoma has been well documented. There have been no studies that have determined sub- 
populations that are most likely to progress to cirrhosis and/or hepatocellular carcinoma, thus 
30 all patients have equal risk of progression. 

It is important to note that the survival for patients diagnosed with hepatocellular 
carcinoma is only 0.9 to 12.8 months from initial diagnosis (Takahashi et al, 1993, American 
Journal of Gastroenterology, 88, 240-243). Treatment of hepatocellular carcinoma with 
chemotherapeutic agents has not proven effective and only 10% of patients will benefit from 
35 surgery due to extensive tumor invasion of the liver (Trinchet et al, l99AJ^resse Medicine, 
23, 831-833). Given the aggressive nature of primary hepatocellular carcinoma, the only 
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viable treatment alternative to surgery is liver transplantation (Pichlmayr et aL, 1994, 
Hepatology., 20, 33S-40S). 

Upon progression to cirrhosis, patients with chronic HCV and HBV infection present 
with clinical features, which are common to clinical cirrhosis regardless of the initial cause 
5 (D'Amico et al, 1986, Digestive Diseases and Sciences, 31, 468-475). These clinical 
features may include: bleeding esophageal varices, ascites, jaundice, and encephalopathy 
(Zakim D, Boyer TD. Hepatology a textbook of liver disease. Second Edition Volume 1. 
1990 W.B. Saunders Company. Philadelphia), In the early stages of cirrhosis, patients are 
classified as compensated, meaning that although liver tissue damage has occurred, the 

10 patient's liver is still able to detoxify metabolites in the blood-stream. In addition, most 
patients with compensated liver disease are asymptomatic and the minority with symptoms 
report only minor symptoms such as dyspepsia and weakness. In the later stages of cirrhosis, 
patients are classified as decompensated meaning that their ability to detoxify metabolites in 
the bloodstream is diminished and it is at this stage that the clinical features described above 

15 will present. 

In 1986, D'Amico et al. described the clinical manifestations and survival rates in 1155 
patients with both alcohohc and viral associated cirrhosis (D'Amico supra). Of the 1155 
patients, 435 (37%) had compensated disease although 70% were asymptomatic at the 
beginning of the study. The remaining 720 patients (63%) had decompensated liver disease 
20 with 78% presenting with a history of ascites, 31% with jaundice, 1 7% had bleeding and 1 6% 
had encephalopathy. Hepatocellular carcinoma was observed in six (0.5%) patients with 
compensated disease and in 30 (2.6%) patients with decompensated disease. 

Over the course of six years, the patients with compensated cirrhosis developed clinical 
features of decompensated disease at a rate of 10% per year. In most cases, ascites was the 
25 first presentation of decompensation. In addition, hepatocellular carcinoma developed in 59 
patients who initially presented with compensated disease by the end of the six-year study. 

With respect to survival, the D'Amico study indicated that the five-year survival rate 
for all patients on the study was only 40%. The six-year survival rate for the patients who 
initially had compensated cirrhosis was 54% while the six-year survival rate for patients who 
30 initially presented with decompensated disease was only 21%. There were no significant 
differences in the survival rates between the patients who had alcoholic cirrhosis and the 
patients with viral related cirrhosis. The major causes of death for the patients in the D'Amico 
study were liver failure in 49%; hepatocellular carcinoma in 22%; and, bleeding in 13%o 
(D'Amico supra). 
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Hepatitis B viras is a double-stranded circular DNA virus. It is a member of the 
Hepadnaviridae family. The virus consists of a central core that contains a core antigen 
(HBcAg) surrounded by an envelope containing a surface protein/surface antigen (HBsAg) 
and is 42 nm in diameter. It also contains an e antigen (HBeAg), which, along with HBcAg 
5 and HBsAg, is helpful in identifying this disease. 

In HBV virions, the genome is found in an incomplete double-stranded form. HBV 
uses a reverse transcriptase to transcribe a positive-sense full length RNA version of its 
genome back into DNA, This reverse transcriptase also contains DNA polymerase activity 
and thus begins replicating the newly synthesized minus-sense DNA strand. However, it 
10 appears that the core protein encapsidates the reverse-transcriptase/polymerase before it 
completes replication. 

From the free-floating form, the virus must first attach itself specifically to a host cell 
membrane. Viral attachment is one of the crucial steps that determines host and tissue 
specificity. However, currently there are no in vitro cell-lines that can be infected by HBV. 
15 There are some cells lines, such as HepG2, which can support viral replication only upon 
transient or stable transfection using HBV DNA. 

After attachment, fusion of the viral envelope and host membrane must occur to allow 
the viral core proteins containing the genome and polymerase to enter the cell. Once inside, 
the genome is translocated to the nucleus where it is repaired and cyclized. 

20 The complete closed circular DNA genome of HBV remains in the nucleus and gives 

rise to four transcripts. These transcripts initiate at unique sites but share the same 3 '-ends. 
The 3.5-kb pregenomic RNA serves as a template for reverse transcription and also encodes 
the nucleocapsid protein and polymerase. A subclass of this transcript with a 5 '-end 
extension codes for the precore protein that, after processing, is secreted as HBV e antigen. 

25 The 2.4-kb RNA encompasses the pre-Sl open reading frame (ORF) that encodes the large 
surface protein. The 2.1-kb RNA encompasses the pre-S2 and S ORFs that encode the 
middle and small surface proteins, respectively. The smallest transcript (~0.8-kb) codes for 
the X protein, a transcriptional activator. 

Multiplication of the HBV genome begins within the nucleus of an infected cell. RNA 
30 polymerase II transcribes the circular HBV DNA into greater-than-fuU length mRNA. Since 
the mRNA is longer than the actual complete circular DNA, redundant ends are formed. 
Once produced, the pregenomic RNA exits the nucleus and enters the cytoplasm. 

The packaging of pregenomic RNA into core particles is triggered by the binding of the 
HBV polymerase to the 5* epsilon stem-loop. RNA encapsidation is believed to occur as 
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soon as binding occurs. The HBV polymerase also appears to require associated core protein 
in order to fimction. The HBV polymerase initiates reverse transcription from the 5* epsilon 
stem-loop three to four base pairs at which point the polymerase and attached nascent DNA 
are transferred to the 3' copy of the DRl region. Once there, the (-)DNA is extended by the 
5 HBV polymerase while the RNA template is degraded by the HBV polymerase RNAse H 
activity. When the HBV polymerase reaches the 5* end, a small stretch of RNA is left 
undigested by the RNAse H activity. This segment of RNA is comprised of a small sequence 
just upstream and including the DRl region. The RNA oligomer is then translocated and 
annealed to the DR2 region at the 5' end of the (-)DNA. It is used as a primer for the (-i-)DNA 
10 synthesis which is also generated by the HBV polymerase. It appears that the reverse 
transcription as well as plus strand synthesis may occur in the completed core particle. 

Since the pregenomic RNA is required as a template for DNA synthesis, this RNA is an 
excellent target for nucleic acid based therapeutics. Nucleoside analogues that have been 
documented to modulate HBV replication target the reverse transcriptase activity needed to 
15 convert the pregenomic RNA into DNA. Nucleic acid decoy and aptamer modulation of 
HBV reverse transcriptase would be expected to result in a similar modulation of HBV 
replication. 



Current therapeutic goals of treatment are three-fold: to eliminate infectivity and 
20 transmission of HBV to others, to arrest the progression of liver disease and improve the 
clinical prognosis, and to prevent the development of hepatocellular carcinoma (HCC). 

Interferon alpha use is the most common therapy for HBV; however-, recently 
Lamivudine (3TC®) has been approved by the FDA. Interferon alpha (IFN-alpha) is one 
treatment for chronic hepatitis B. The standard duration of IFN-alpha therapy is 16 weeks, 
25 however, the optimal treatment length is still poorly defined. A complete response (HBV 
DNA negative HBeAg negative) occurs in approximately 25% of patients. Several factors 
have been identified that predict a favorable response to therapy including: High ALT, low 
HBV DNA, being female, and heterosexual orientation. 

There is also a risk of reactivation of the hepatitis B virus even after a successftil 
30 response, this occurs in around 5% of responders and normally occurs within 1 year. 

Side effects resulting from treatment with type 1 interferons can be divided into four 
general categories including: Influenza-like symptoms, neuropsychiatric, laboratory 
abnormahties, and other miscellaneous side effects. Examples of influenza-hke symptoms 
include, fatigue, fever, myalgia, malaise, appetite loss, tachycardia, rigors, headache and 
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arthralgias. The influenza-like symptoms are usually short-lived and tend to abate after the 
first four weeks of dosing (Dusheiko et al, 1994, Journal of Viral Hepatitis, 1, 3-5). 
Neuropsychiatric side effects include irritability, apathy, mood changes, insomnia, cognitive 
changes, and depression. Laboratory abnormalities include the reduction of myeloid cells, 
5 including granulocytes, platelets and to a lesser extent, red blood cells. These changes in 
blood cell counts rarely lead to any significant clinical sequellae. Li addition, increases in 
triglyceride concentrations and elevations in serum alanine and aspartate aminotransferase 
concentration have been observed. Finally, thyroid abnormalities have been reported. These 
thyroid abnormalities are usually reversible after cessation of interferon therapy and can be 
10 controlled with appropriate medication while on therapy. Miscellaneous side effects include 
nausea, diarrhea, abdominal and back pain, pruritus, alopecia, and rhinorrhea. In general, 
most side effects will abate after 4 to 8 weeks of therapy (Dushieko et al„ supra ). 

Lamivudine (3TC®) is a nucleoside analogue, which is a very potent and specific 
inhibitor of HBV DNA synthesis. Lamivudine has recently been approved for the treatment 

15 of chronic Hepatitis B. Unlike treatment with interferon, treatment with 3TC® does not 
eliminate the HBV fi-om the patient. Rather, viral replication is controlled and chronic 
administration results in improvements in liver histology in over 50% of patients. Phase III 
studies with 3TC®, showed that treatment for one year was associated with reduced liver 
inflammation and a delay in scarring of the liver. In addition, patients treated with 

20 Lamivudine (lOOmg per day) had a 98 percent reduction in hepatitis B DNA and a 
significantly higher rate of seroconversion, suggesting disease improvements after 
completion of therapy. However, stopping of therapy resulted in a reactivation of HBV 
replication in most patients. In addition recent reports have documented 3TC® resistance in 
approximately 30% of patients. 

25 Current therapies for treating HBV infection, including interferon and nucleoside 

analogues, are only partially effective. In addition, drug resistance to nucleoside analogues is 
now emerging, making treatment of chronic Hepatitis B more difficult. Thus, a need exists 
for effective treatment of this disease that utilizes antiviral modulators that work by 
mechanisms other than those currently utilized in the treatment of both acute and chronic 

30 hepatitis B infections. 

Welch et aL, Gene Therapy 1996 3(11): 994-1001 describe in vitro an in vivo studies 
with two vector expressed hairpin ribozymes targeted against hepatitis C virus. 

Sakamoto et al, J, Clinical Investigation 1996 98(12): 2720-2728 describe intracellular 
cleavage of hepatitis C virus RNA and inhibition of viral protein translation by certain vector 
35 expressed hammerhead ribozymes. 
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Lieber et al, J, Virology 1996 70(12): 8782-8791 describe elimination of hepatitis C 
virus RNA in infected human hepatocytes by adenovirus-mediated expression of certain 
hammerhead ribozymes. 

Ohkawa et al, 1997, J. Hepatology, 27; 78-84, describe in vitro cleavage of HCV RNA 
5 and inhibition of viral protein translation using certain in vitro transcribed hammerhead 
ribozymes. 

Barber et al, Intemational PCT Publication No. WO 97/32018, describe the use of an 
adenovirus vector to express certain anti-hepatitis C virus hairpin ribozymes. 

Kay et al, Intemational PCT PubUcation No. WO 96/18419, describe certain 
10 recombinant adenovims vectors to express anti-HCV hammerhead ribozymes. 

Yamada et al., Japanese Patent Application No. JP 07231784 describe a specific poly- 
(L)-lysine conjugated hammerhead ribozyme targeted against HCV. 

Draper, U.S. Patent Nos. 5,610,054 and 5,869,253, describes enzymatic nucleic acid 
molecules capable of inhibiting replication of HCV. 

15 Macejak et aL, 2000, Hepatology, 31, 769-776, describe enzymatic nucleic acid 

molecules capable of inhibiting replication of HCV. 

Weifeng and Torrence, 1997, Nucleosides and Nucleotides, 16, 7-9, describe the 
synthesis of 2-5 A antisense chimeras with various non-nucleoside components. 

Torrence et al, US patent No. 5,583,032 describe targeted cleavage of RNA using an 
20 antisense oligonulceotide linked to a 2',5'-oligoadenylate activator of RNase L. 

Suhadolnik and Pfleiderer, US patent Nos. 5,863,905; 5,700,785; 5,643,889; 5,556,840; 
5,550,111; 5,405,939; 5,188,897; 4,924,624; and 4,859,768 describe specific intemucleotide 
phosphorothioate 2',5'-oligoadenlyates and 2',5'-oUgoadenlyate conjugates. 

Budowsky et al, US patent No. 5,962,431 describe a method of treating papillomavirus 
25 using specific 2 ',5 ' -oHgoadenylates. 

Torrence et al, Intemational PCT pubUcation No. WO 00/14219, describe specific 
peptide nucleic acid 2',5'-oligoadenylate chimeric molecules. 

Stinchcomb et al, US patent No. 5,817,796, describe C-myb ribozymes having 2'-5'- 
Linked Adenylate Residues. 
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Draper, US patent No. 6,017,756, describes the use of ribozymes for the inhibition of 
Hepatitis B Virus. 

Passman et al., 2000, Biochem, Biophys. Res. Commun., 268(3), 728-733.; Gan et al, 
1998, J. Med. Coll PLA, 13(3), 157-159.; Li et al, 1999, Jiefangjun Yixue Zazhi, 24(2), 99- 
5 101.; Putlitz et al, 1999, J. Virol, 73(7% 5381-5387.; Kim et al, 1999, Biochem. Biophys. 
Res. Commun., 257(3), 759-765.; Xu et al, 1998, Bingdu Xuebao, 14(4), 365-369.; Welch et 
al, 1997, Gene Ther., 4(7), 736-743.; Goldenberg et al, 1997, International PCT publication 
No. WO 97/08309, Wands et al, 1997, J. of Gastroenterology and Hepatology, 12(suppl.), 
S354-S369.; Ruiz et al, 1997, BioTechniques, 22(2), 338-345.; Gan et al, 1996, J. Med. 
10 Coll PLA, 11(3), 171-175.; Beck and Nassal, 1995, Nucleic Acids Res., 23(24), 4954-62.; 
Goldenberg, 1995, International PCT pubhcation No. WO 95/22600.; Xu et al, 1993, Bingdu 
Xuebao, 9(4), 331-6.; Wang et al, 1993, Bingdu Xuebao, 9(3), 278-80, all describe 
ribozymes that are targeted to cleave a specific HBV target site. 

Hunt et al, US patent No. 5,859,226, describes specific non-naturally occurring 
15 oligonucleotide decoys intended to inhibit the expression of MHC-II genes through binding 
of the RF-X transcription factor, that can inhibit the expression of certain HBV and CMV 
viral proteins. 

Kao et al, Intemational PCT Publication No. WO 00/04141, describes linear single 
stranded nucleic acid molecules capable of specifically binding to viral polymerases and 
20 inhibiting the activity of the viral polymerase. 

Lu, Intemational PCT Publication No. WO 99/20641, describes specific triplex- 
forming oligonucleotides used in treating HBV infection. 

SUMMARY OF THE INVENTION 

This invention relates to enzymatic nucleic acid molecules that can disrupt the fimction 
25 of RNA species of hepatitis B vims (HBV), hepatitis C virus (HCV) and/or those RNA 
species encoded by HBV or HCV. In particular, applicant provides enzymatic nucleic acid 
molecules capable of specifically cleaving HBV RNA or HCV RNA and describes the 
selection and fimction thereof. Such enzymatic nucleic acid molecules can be used to treat 
diseases and disorders associated with HBV and HCV infection. 

30 In one embodiment, the invention features an enzymatic nucleic acid molecule that 

specifically cleaves RNA derived firom hepatitis B virus (HBV), wherein the enzymatic 
nucleic acid molecule comprises sequence defined as Seq. ID No. 10887. 
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In another embodiment, the invention features a composition comprising an enzymatic 
nucleic acid molecule of the invention and a pharmaceutically acceptable carrier. 

In another embodiment, the invention features a mammalian cell, for example a human 
cell, comprising an enzymatic nucleic acid molecule contemplated by the invention. 

5 In one embodiment, the invention features a method for the treatment of cirrhosis, liver 

failure or hepatocellular carcinoma comprising administering to a patient an enzymatic 
nucleic acid molecule of the invention under conditions suitable for the treatment. 

In another embodiment, the invention features a method for the treatment of a patient 
having a condition associated with HBV and/or HCV infection, comprising contacting cells 
10 of said patient with an enzymatic nucleic acid molecule of the invention. 

In another embodiment, the invention features a method for the treatment of a patient 
having a condition associated with HBV and/or HCV infection, comprising contacting cells 
of said patient with an enzymatic nucleic acid molecule of the invention and further 
comprising the use of one or more drug therapies, for example, type I interferon or 3TC® 
1 5 (lamivudine), under conditions suitable for said treatment. In another embodiment, the other 
therapy is administered simultaneously with or separately from the enzymatic nucleic acid 
molecule. 

In another embodiment, the invention features a method for inhibiting HBV and/or 
HCV replication in a mammalian cell comprising administering to the cell an enzymatic 
20 nucleic acid molecule of the invention under conditions suitable for the inhibition. 

In yet another embodiment, the invention features a method of cleaving a separate HBV 
and/or HCV RNA comprising contacting an enzymatic nucleic acid molecule of the invention 
with the separate RNA under conditions suitable for the cleavage of the separate RNA. 

In one embodiment, cleavage by an enzymatic nucleic acid molecule of the invention is 
25 carried out in the presence of a divalent cation, for example Mg2+. 

In another embodiment, the enzymatic nucleic acid molecule of the invention is 
chemically synthesized. 

In another embodiment, the type I interferon contemplated by the invention is 
interferon alpha, interferon beta, polyethylene glycol interferon, polyethylene glycol 
30 interferon alpha 2a, polyethylene glycol interferon alpha 2b, polyethylene glycol consensus 
interferon. 
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In one embodiment, the invention features a composition comprising type I interferon 
and an enzymatic nucleic acid molecule of the invention and a pharmaceutically acceptable 
carrier. 

In another embodiment, the invention features a method of administering to a cell, for 
5 example a mammalian cell or human cell, an enzymatic nucleic acid molecule of the 
invention independently or in conjunction with other therapeutic compounds, such as type I 
interferon or 3TC® (lamivudine), comprising contacting the cell with the enzymatic nucleic 
acid molecule under conditions suitable for the administration. 

In another embodiment, administration of an enzymatic nucleic acid molecule of the 
10 invention is in the presence of a delivery reagent, for example a lipid, cationic lipid, 
phospholipid, or liposome. 

In another embodiment, the invention features novel nucleic acid-based techniques 
such as enzymatic nucleic acid molecules and antisense molecules and methods for their use 
to down regulate or inhibit the expression of HBV RNA and/or replication of HBV. 

15 In another embodiment, the invention features novel nucleic acid-based techniques 

such as enzymatic nucleic acid molecules and antisense molecules and methods for their use 
to down regulate or inhibit the expression of HCV RNA and/or replication of HCV. 

In one embodiment, the invention features the use of one or more of the enzymatic 
nucleic acid-based techniques to down-regulate or inhibit the expression of the genes 
20 encoding HBV and/or HCV viral proteins. Specifically, the invention features the use of 
enzymatic nucleic acid-based techniques to specifically down-regulate or inhibit the 
expression of the HBV and/or HCV viral genome. 

In another embodiment, the invention features nucleic acid-based inhibitors (e.g., 
enzymatic nucleic acid molecules (ribozymes), antisense nucleic acids, triplex DNA, decoys, 
25 siRNA, aptamers, and antisense nucleic acids containing RNA cleaving chemical groups) and 
methods for their use to down regulate or inhibit the expression of RNA (e.g., HBV and/or 
HCV) capable of progression and/or maintenance of hepatitis, hepatocellular carcinoma, 
cirrhosis, and/or liver failure. 

In one embodiment, nucleic acid molecules of the invention are used to treat HBV 
30 infected cells or an HBV infected patient wherein the HBV is resistant or the patient does not 
respond to treatment with 3TC® (Lamivudine), either alone or in combination with other 
therapies under conditions suitable for the treatment. 
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In yet another embodiment, the invention features the use of an enzymatic nucleic acid 
molecule, preferably in the hammerhead, NCH (Inozyme), G-cleaver, amberzyme, zinzyme, 
and/or DNAzyme motif, to inhibit the expression of HBV and/or HCV RNA. 

The enzymatic nucleic acid molecules described herein exhibit a high degree of 
5 specificity for only the viral mRNA in infected cells. Nucleic acid molecules of the instant 
invention targeted to highly conserved sequence regions allow the treatment of many strains 
of human HBV and/or HCV with a single compound. No treatment presently exists which 
specifically attacks expression of the viral gene(s) that are responsible for transformation of 
hepatocytes by HBV and/or HCV. 

10 The enzymatic nucleic acid-based modulators of HBV and HCV expression are useful 

for the prevention of the diseases and conditions including HBV and HCV infection, 
hepatitis, cancer, cirrhosis, liver failure, and any other diseases or conditions that are related 
to the levels of HBV and/or HCV in a cell or tissue. 

Preferred target sites are genes required for viral replication, a non-limiting example 
15 includes genes for protein synthesis, such as the 5' most 1500 nucleotides of the HBV 
pregenomic mRNAs. For sequence references, see Renbao et al., 1987, ScL Sin., 30, 507. 
This region controls the translational expression of the core protein (C), X protein (X) and 
DNA polymerase (P) genes and plays a role in the replication of the viral DNA by serving as 
a template for reverse transcriptase. Disruption of this region in the RNA results in deficient 
20 protein synthesis as well as incomplete DNA synthesis (and inhibition of transcription fi-om 
the defective genomes). Targeting sequences 5* of the encapsidation site can result in the 
inclusion of the disrupted 3' RNA within the core virion structure and targeting sequences 3* 
of the encapsidation site can result in the reduction in protein expression firom both the 3* and 
5' fragments. 

25 Alternative regions outside of the 5' most 1500 nucleotides of the pregenomic mRNA 

also make suitable targets for enzymatic nucleic acid mediated inhibition of HBV replication. 
Such targets include the mRNA regions that encode the viral S gene. Selection of particular 
target regions will depend upon the secondary structure of the pregenomic mRNA. Targets 
in the minor mRNAs can also be used, especially when folding or accessibility assays in 

30 these other RNAs reveal additional target sequences that are unavailable in the pregenomic 
mRNA species. 

A desirable target in the pregenomic RNA is a proposed bipartite stem-loop structure in 
the 3'-end of the pregenomic RNA which is believed to be critical for viral repUcation (Kidd 
and Kidd-Ljunggren, 1996. Nuc. Acid Res. 24:3295-3302). The 5'end of the HBV 
35 pregenomic RNA carries a cis-acting encapsidation signal, which has inverted repeat 
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sequences that are thought to form a bipartite stem-loop structure. Due to a terminal 
redundancy in the pregenomic RNA, the putative stem-loop also occurs at the 3'-end. While 
it is the 5* copy which functions in polymerase binding and encapsidation, reverse 
transcription actually begins from the 3' stem-loop. To start reverse transcription, a 4 nt 
5 primer which is covalently attached to the polymerase is made, using a bulge in the 5* 
encapsidation signal as template. This primer is then shifted, by an unknown mechanism, to 
the DRl primer binding site in the 3' stem-loop structure, and reverse transcription proceeds 
from that point. The 3' stem-loop, and especially the DRl primer binding site, appear to be 
highly effective targets for ribozyme intervention. 

10 Sequences of the pregenomic RNA are shared by the mRNAs for surface, core, 

polymerase, and X proteins. Due to the overlapping nature of the HBV transcripts, all share a 
common 3'-end. Enzymatic nucleic acids targeting of this common 3'-end will thus cleave 
the pregenomic RNA as well as all of the mRNAs for surface, core, polymerase and X 
proteins. 

At least seven basic varieties of naturally-occurring enzymatic RNAs are knovm 
presently. Each can catalyze the hydrolysis of RNA phosphodiester bonds in trans (and thus 
can cleave other RNA molecules) under physiological conditions. Table I summarizes some 
of the characteristics of these enzymatic RNA molecules. In general, enzymatic nucleic acids 
act by first binding to a target RNA. Such binding occurs through the target binding portion 
of a enzymatic nucleic acid which is held in close proximity to an enzymatic portion of the 
molecule that acts to cleave the target RNA. Thus, the enzymatic nucleic acid first 
recognizes and then binds a target RNA through complementary base-pairing, and once 
bound to the correct site, acts enzymatically to cut the target RNA. Strategic cleavage of 
such a target RNA will destroy its ability to direct synthesis of an encoded protein. After an 
enzymatic nucleic acid has bound and cleaved its RNA target, it is released from that RNA to 
search for another target and can repeatedly bind and cleave new targets. Thus, a single 
enzymatic nucleic acid molecule is able to cleave many molecules of target RNA. In 
addition, the enzymatic nucleic acid is a highly specific inhibitor of gene expression, with the 
specificity of inhibition depending not only on the base-pairing mechanism of binding to the 
target RNA, but also on the mechanism of target RNA cleavage. Single mismatches, or base- 
substitutions, near the site of cleavage can completely eliminate catalytic activity of a an 
enzymatic nucleic acid molecule. 

The enzymatic nucleic acid molecules that cleave the specified sites in HBV-specific 
RNAs represent a novel therapeutic approach to treat a variety of pathologic indications, 
35 including, HBV infection, hepatitis, hepatocellular carcinoma, tumorigenesis, cirrhosis, liver 
failure and other conditions related to the level of HBV. 
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In one of the preferred embodiments of the inventions described herein, the enzymatic 
nucleic acid molecule is formed in a haixmfierhead or hairpin motif, but can also be formed in 
the motif of a hepatitis delta virus, group I intron, group II intron or RNase P RNA (in 
association with an RNA guide sequence), Neurospora VS RNA, DNAzymes, NCH cleaving 
5 motifs, or G-cleavers. Examples of such hammerhead motifs are described by Dreyfus, 
supra, Rossi et aL, 1992, AIDS Research and Human Retroviruses 8, 183. Examples of 
hairpin motifs are described by Hampel et aL, EP0360257, Hampel and Tritz, 1989 
Biochemistry 28, 4929, Feldstein et aL, 1989, Gene 82, 53, Haseloff and Gerlach, 1989, 
Gene, 82, 43, Hampel et aL, 1990 Nucleic Acids Res. 18, 299; and Chowrira & McSwiggen, 

10 US. Patent No. 5,631,359. The hepatitis delta virus motif is described by Perrotta and Been, 
1992 Biochemistry 31, 16. The RNase P motif is described by Guerrier-Takada et aL, 1983 
Cell 35, 849; Forster and Altman, 1990, Science 249, 783; and Li and Altman, 1996, Nucleic 
Acids Res. 24, 835. The Neurospora VS RNA ribozyme motif is described by Collins 
(Saville and Collins, 1990 Cell 61, 685-696; Saville and Collins, 1991 Proc. NatL Acad. ScL 

15 USA 88, 8826-8830; Collins and Olive, 1993 Biochemistry 32, 2795-2799; and Guo and 
Collins, 1995, EMBO. J. 14, 363). Group H introns are described by Griffin et aL, 1995, 
Chem. BioL 2, 761; Michels and Pyle, 1995, Biochemistry 34, 2965; and Pyle et aL, 
Intemational PCT Publication No. WO 96/22689. The Group I intron is described by Cech et 
aL, U.S. Patent 4,987,071. DNAzymes are described by Usman et aL, Intemational PCT 

20 Pubhcation No. WO 95/11304; Chartrand et aL, 1995, NAR 23, 4092; Breaker et aL, 1995, 
Chem. Bio. 2, 655; and Santoro et aL, 1997, PNAS 94, 4262. NCH cleaving motifs are 
described in Ludwig & Sproat, Intemational PCT Publication No. WO 98/58058; and G- 
cleavers are described in Kore et aL, 1998, Nucleic Acids Research 26, 4116-4120 and 
Eckstein et aL, Intemational PCT Publication No. WO 99/16871. Additional motifs include 

25 the Aptazyme (Breaker et aL, WO 98/43993), Amberzyme (Class I motif; Figure 3; 
Beigelman et aL, Intemational PCT pubhcation No. WO 99/55857) and Zinzyme (Beigelman 
et aL, Intemational PCT publication No. WO 99/55857), all these references are incorporated 
by reference herein in their totalities, including drawings and can also be used in the present 
invention. These specific motifs are not limiting in the invention and those skilled in the art 

30 will recognize that all that is important in an enzymatic nucleic acid molecule of this 
invention is that it has a specific substrate binding site which is complementary to one or 
more of the target gene RNA regions, and that it have nucleotide sequences within or 
surrounding that substrate binding site which impart an RNA cleaving activity to the 
molecule (Cech et aL, U.S. Patent No. 4,987,071). 

35 In preferred embodiments of the present invention, a nucleic acid molecule, e.g., an 

antisense molecule, a triplex DNA, or a ribozyme, is 13 to 100 nucleotides in length, e.g., in 
specific embodiments 35, 36, 37, or 38 nucleotides in length {e.g., for particular ribozymes or 
antisense). In particular embodiments, the nucleic acid molecule is 15-100, 17-100, 20-100, 
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21-100, 23-100, 25-100, 27-100, 30-100, 32-100, 35-100, 40-100, 50-100, 60-100, 70-100, or 
80-100 nucleotides in length. Instead of 100 nucleotides being the upper limit on the length 
ranges specified above, the upper hmit of the length range can be, for example, 30, 40, 50, 
60, 70, or 80 nucleotides. Thus, for any of the length ranges, the length range for particular 
5 embodiments has lower limit as specified, with an upper limit as specified which is greater 
than the lower limit. For example, in a particular embodiment, the length range can be 35-50 
nucleotides in length. All such ranges are expressly included. Also in particular 
embodiments, a nucleic acid molecule can have a length which is any of the lengths specified 
above, for example, 21 nucleotides in length. 

Exemplary enzymatic nucleic acid molecules of the invention targeting HBV are shown 
in Tables V-XI. For example, enzymatic nucleic acid molecules of the invention are 
preferably between 15 and 50 nucleotides in length, more preferably between 25 and 40 
nucleotides in length, e.g,, 34, 36, or 38 nucleotides in length (for example see Jarvis et aL, 
1996, J. Biol. Chem., 271, 29107-29112). Exemplary DNAzymes of the invention are 
preferably between 15 and 40 nucleotides in length, more preferably between 25 and 35 
nucleotides in length, e.g., 29, 30, 31, or 32 nucleotides in length (see for example Santoro et 
ai, 1998, Biochemistry, 37, 13330-13342; Chartrand et al, 1995, Nucleic Acids Research, 
23, 4092-4096). Exemplary antisense molecules of the invention are preferably between 15 
and 75 nucleotides in length, more preferably between 20 and 35 nucleotides in length, e.g., 
25, 26, 27, or 28 nucleotides in length (see for example Woolf a/., 1992, PNAS., 89, 7305- 
7309; Milner et al, 1997, Nature Biotechnology, 15, 537-541). Exemplary triplex forming 
oligonucleotide molecules of the invention are preferably between 10 and 40 nucleotides in 
length, more preferably between 12 and 25 nucleotides in length, e,g., 18, 19, 20, or 21 
nucleotides in length (see for example Maher et al, 1990, Biochemistry, 29, 8820-8826; 
Strobel and Dervan, 1990, Science, 249, 73-75). Those skilled in the art will recognize that all 
that is required is for the nucleic acid molecule are of length and conformation sufficient and 
suitable for the nucleic acid molecule to catalyze a reaction contemplated herein. The length 
of the nucleic acid molecules of the instant invention are not limiting within the general limits 
stated. 

30 In a preferred embodiment, the invention provides a method for producing a class of 

nucleic acid-based gene inhibiting agents which exhibit a high degree of specificity for the 
RNA of a desired target. For example, the enzymatic nucleic acid molecule is preferably 
targeted to a highly conserved sequence region of target RNAs encoding HBV proteins 
(specifically HBV RNA) such that specific treatment of a disease or condition can be 

35 provided with either one or several nucleic acid molecules of the invention. Such nucleic 
acid molecules can be delivered exogenously to specific tissue or cellular targets as required. 
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Alternatively, the nucleic acid molecules {e.g., ribozymes and antisense) can be expressed 
from DNA and/or RNA vectors that are delivered to specific cells. 

The enzymatic nucleic acid-based inhibitors of HBV expression are useful for the 
prevention of the diseases and conditions including HBV infection, hepatitis, cancer, 
5 cirrhosis, liver failure, and any other diseases or conditions that are related to the levels of 
HBV in a cell or tissue. 

The nucleic acid-based inhibitors of the invention are added directly, or can be 
complexed with cationic lipids, packaged within liposomes, or otherwise delivered to target 
cells or tissues. The nucleic acid or nucleic acid complexes can be locally administered to 

10 relevant tissues ex vivo, or in vivo through injection, infusion pump or stent, with or without 
their incorporation in biopolymers. Li preferred embodiments, the enzymatic nucleic acid 
HBV inhibitors comprise sequences, which are complementary to the substrate sequences in 
Tables IV to XI. Examples of such enzymatic nucleic acid molecules also are shown in 
Tables V to XI. Examples of such enzymatic nucleic acid molecules consist essentially of 

1 5 sequences defined in these tables. 

Li yet another embodiment, the invention features antisense nucleic acid molecules 
including sequences complementary to the HBV substrate sequences shown in Tables IV to 
XI. Such nucleic acid molecules can include sequences as shown for the binding arms of the 
enzymatic nucleic acid molecules in Tables V to XI. Similarly, triplex molecules can be 

20 provided targeted to the corresponding DNA target regions, and regions containing the DNA 
equivalent of a target sequence or a sequence complementary to the specified target 
(substrate) sequence. Typically, antisense molecules are complementary to a target sequence 
along a single contiguous sequence of the antisense molecule. However, in certain 
embodiments, an antisense molecule can bind to substrate such that the substrate molecule 

25 forms a loop, and/or an antisense molecule can bind such that the antisense molecule forms a 
loop. Thus, the antisense molecule can be complementary to two (or even more) non- 
contiguous substrate sequences or two (or even more) non-contiguous sequence portions of 
an antisense molecule can be complementary to a target sequence or both. 

By "consists essentially of is meant that the active nucleic acid molecule of the 
30 invention, for example, an enzymatic nucleic acid molecule, contains an enzymatic center or 
core equivalent to those in the examples, and binding arms able to bind RNA such that 
cleavage at the target site occurs. Other sequences can be present which do not interfere with 
such cleavage. Thus, a core region can, for example, include one or more loops, stem-loop 
stmcture, or linker which does not prevent enzymatic activity. Thus, the underlined regions 
35 in the sequences in Tables V and VI can be such a loop, stem-loop, nucleotide linker, and/or 
non-nucleotide linker and can be represented generally as sequence "X". For example, a core 
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sequence for a hammerhead enzymatic nucleic acid can comprise a conserved sequence, such 
as 5'-CUGAUGAG-3' and 5'-CGAA-3' connected by "X", where X is 5'-GCCGUUAGGC- 
3' (SEQ ID NO. 16201), or any other Stem II region known in the art, or a nucleotide and/or 
non-nucleotide linker. Similarly, for other nucleic acid molecules of the instant invention, 
5 such as Inozyme, G-cleaver, amberzyme, zinzyme, DNAzyme, antisense, 2-5A antisense, 
triplex forming nucleic acid, and decoy nucleic acids, other sequences or non-nucleotide 
linkers can be present that do not interfere with the function of the nucleic acid molecule. 

In another aspect of the invention, enzymatic nucleic acids or antisense molecules that 
interact with target RNA molecules and inhibit HBV (specifically HBV RNA) activity are 
expressed from transcription units inserted into DNA or RNA vectors. The recombinant 
vectors are preferably DNA plasmids or viral vectors. Enzymatic nucleic acid or antisense 
expressing viral vectors can be constructed based on, but not limited to, adeno-associated 
virus, retrovirus, adenovims, or alphavirus. Preferably, the recombinant vectors capable of 
expressing the enzymatic nucleic acids or antisense are delivered as described above, and 
persist in target cells. Alternatively, viral vectors can be used that provide for transient 
expression of enzjmiatic nucleic acids or antisense. Such vectors can be repeatedly 
administered as necessary. Once expressed, the enzymatic nucleic acids or antisense bind to 
the target RNA and inhibit its function or expression. Delivery of enzymatic nucleic acids or 
antisense expressing vectors can be systemic, such as by intravenous or intramuscular 
administration, by administration to target cells ex-planted from the patient followed by 
reintroduction into the patient, or by any other means that allow for introduction into the 
desired target cell. Antisense DNA can be expressed via the use of a single stranded DNA 
intracellular expression vector. 

In another embodiment, the invention features nucleic acid-based inhibitors {e.g., 
25 enzymatic nucleic acid molecules (ribozymes), antisense nucleic acids, triplex DNA, decoys, 
aptamers, siRNA, antisense nucleic acids containing RNA cleaving chemical groups) and 
methods for their use to down regulate or inhibit the expression of RNA (e.g., HBV) capable 
of progression and/or maintenance of liver disease and failure. 

In another embodiment, the invention features nucleic acid-based techniques (e.g., 
30 enzymatic nucleic acid molecules (ribozymes), antisense nucleic acids, triplex DNA, decoys, 
aptamers, siRNA, antisense nucleic acids containing RNA cleaving chemical groups) and 
methods for their use to dovm regulate or inhibit the expression of HBV RNA expression. 

In other embodiments, the invention features a method for the analysis of HBV 
proteins. This method is useful in determining the efficacy of HBV inhibitors. Specifically, 
35 the instant invention features an assay for the analysis of HBsAg proteins and secreted 
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alkaline phosphatase (SEAP) control proteins to determine the efficacy of agents used to 
modulate HBV expression. 

The method consists of coating a micro-titer plate with an antibody such as anti-HBsAg 
Mab (for example, Biostride B88-95-31ad,ay) at 0.1 to 10 |ag/ml in a buffer (for example, 
5 carbonate buffer, such as Na2C03 15 mM, NaHCOs 35 mM, pH 9.5) at 4^C overnight. The 
microtiter wells are then washed with PBST or the equivalent thereof, (for example, PBS, 
0.05% Tween 20) and blocked for 0.1-24 hr at 3T C with PBST, 1% BSA or the equivalent 
thereof Following washing as above, the wells are dried (for example, at 37° C for 30 min). 
Biotinylated goat anti-HBsAg or an equivalent antibody (for example. Accurate YVS1807) is 

1 0 diluted (for example at 1 : 1 000) in PBST and incubated in the wells (for example, 1 hr. at 37° 
C). The wells are washed with PBST (for example, 4x). A conjugate, (for example, 
Streptavidin/Alkaline Phosphatase Conjugate, Pierce 21324) is diluted to 10-10,000 ng/ml in 
PBST, and incubated in the wells (for example, 1 hr. at 3T C). After washing as above, a 
substrate (for example, p-nitrophenyl phosphate substrate. Pierce 37620) is added to the 

15 wells, which are then incubated (for example, 1 hr. at 37° C). The optical density is then 
determined (for example, at 405 nm). SEAP levels are then assayed, for example, using the 
Great EscAPe® Detection Kit (Clontech K2041-1), as per the manufacturers instructions. In 
the above example, incubation times and reagent concentrations can be varied to achieve 
optimum results, a non-limiting example is described in Example 6. 

20 Comparison of this HBsAg ELISA method to a commercially available assay from 

World Diagnostics, Inc. 15271 NW 60"^ Ave, #201, Miami Lakes, FL 33014 (305) 827-3304 
(Cat. No. ELI 001 8) demonstrates an increase in sensitivity (signal :noise) of 3-20 fold. 

This invention also relates to nucleic acid molecules directed to disrupt the function of 
HBV reverse transcriptase. In addition, the invention relates to nucleic acid molecules 

25 directed to disrupt the function of the Enhancer I core region of the HBV genomic DNA. In 
particular, the present invention describes the selection and function of nucleic acid 
molecules, such as decoys and aptamers, capable of specifically binding to the HBV reverse 
transcriptase (pol) primer and modulating reverse transcription of the HBV pregenomic RNA. 
In another embodiment, the present invention relates to nucleic acid molecules, such as 

30 decoys, antisense and aptamers, capable of specifically binding to the HBV reverse 
transcriptase (pol) and modulating reverse transcription of the HBV pregenomic RNA. In yet 
another embodiment, the present invention relates to nucleic acid molecules capable of 
specifically binding to the HBV Enhancer I core region and modulating transcription of the 
HBV genomic DNA. The invention further relates to allosteric enzymatic nucleic acid 

35 molecules or "allozymes" that are used to modulate HBV gene expression. Such allozymes 
are active in the presence of HBV-derived nucleic acids, peptides, and/or proteins such as 
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HBV reverse transcriptase and/or a HBV reverse transcriptase primer sequence, thereby 
allowing the allozyme to selectively cleave a sequence of HBV DNA or RNA. AUozymes of 
the invention are also designed to be active in the presence of HBV Enhancer I sequences 
and/or mutant HBV Enhancer I sequences, thereby allowing the allozyme to selectively 
5 cleave a sequence of HBV DNA or RNA. These nucleic acid molecules can be used to treat 
diseases and disorders associated with HBV infection. 

In one embodiment, the invention features a nucleic acid decoy molecule that 
specifically binds the hepatitis B virus (HBV) reverse transcriptase primer sequence. In 
another embodiment, the invention features a nucleic acid decoy molecule that specifically 
10 binds the hepatitis B virus (HBV) reverse transcriptase. In yet another embodiment, the 
invention features a nucleic acid decoy molecule that specifically binds to the HBV Enhancer 
I core sequence. 

In one embodiment, the invention features a nucleic acid aptamer that specifically binds 
the hepatitis B virus (HBV) reverse transcriptase primer. In another embodiment, the 
15 invention featiires a nucleic acid aptamer that specifically binds the hepatitis B virus (HBV) 
reverse transcriptase. In yet another embodiment, the invention features a nucleic acid 
aptamer molecule that specifically binds to the HBV Enhancer I core sequence. 

In one embodiment, the invention features an allozyme that specifically binds the 
hepatitis B virus (HBV) reverse transcriptase primer. In another embodiment, the invention 
20 features an allozyme that specifically binds the hepatitis B virus (HBV) reverse transcriptase. 
In yet another embodiment, the invention features an allozyme that specifically binds to the 
HBV Enhancer I core sequence. 

In yet another embodiment, the invention features a nucleic acid molecule, for example 
a triplex forming nucleic acid molecule or antisense nucleic acid molecule, that binds the 
25 hepatitis B virus (HBV) reverse transcriptase primer. In another embodiment, the invention 
features a triplex forming nucleic acid molecule or antisense nucleic acid molecule that 
specifically binds the hepatitis B virus (HBV) reverse transcriptase. In yet another 
embodiment, the invention features a triplex forming nucleic acid molecule or antisense 
nucleic acid molecule that specifically binds to the HBV Enhancer I core sequence. 

30 In another embodiment, a nucleic acid molecule of the invention binds to Hepatocyte 

Nuclear Factor 3 (HNF3) and/or Hepatocyte Nuclear Factor 4 (HNF4) binding sequence 
within the HBV Enhancer I region of HBV genomic DNA, for example the plus strand and/or 
minus strand DNA of the Enhancer I region, and blocks the binding of HNF3 and/or HNF4 to 
the Enhancer 1 region. 
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In another embodiment, the nucleic acid molecule of the invention comprises a 
sequence having (UUCA)j^ domain, where n is an integer from 1-10. In another 

embodiment, the nucleic acid molecules of the invention comprise the sequence of SEQ. ID 
NOs: 11216- 11342. 

5 In another embodiment, the invention features a composition comprising a nucleic acid 

molecule of the invention and a pharmaceutically acceptable carrier. In another embodiment, 
the invention features a mammalian cell, for example a human cell, including a nucleic acid 
molecule contemplated by the invention. 

In one embodiment, the invention features a method for treatment of HBV infection, 
10 cirrhosis, liver failure, or hepatocellular carcinoma, comprising administering to a patient a 
nucleic acid molecule of the invention under conditions suitable for the treatment. 

In another embodiment, the invention features a method for the treatment of a patient 
having a condition associated w^ith HBV infection comprising contacting cells of said patient 
with a nucleic acid molecule of the invention xmder conditions suitable for such treatment. In 

15 another embodiment, the invention features a method for the treatment of a patient having a 
condition associated with HBV infection comprising contacting cells of said patient with a 
nucleic acid molecule of the invention, and further comprising the use of one or more drug 
therapies, for example type I interferon or 3TC® (lamivudine), under conditions suitable for 
said treatment. In another embodiment, the other therapy is administered simultaneously 

20 with or separately from the nucleic acid molecule. 

In another embodiment, the invention features a method for modulating HBV 
replication in a mammalian cell comprising administering to the cell a nucleic acid molecule 
of the invention under conditions suitable for the modulation. 

In yet another embodiment, the invention features a method of modulating HBV 
25 reverse transcriptase activity comprising contacting a nucleic acid molecule of the invention, 
for example a decoy or aptamer, with HBV reverse transcriptase under conditions suitable for 
the modulating of the HBV reverse transcriptase activity. 

In another embodiment, the invention features a method of modulating HBV 
transcription comprising contacting a nucleic molecule of the invention with a HBV 
30 Enhancer I sequence imder conditions suitable for the modulation of HBV transcription. 

In one embodiment, a nucleic acid molecule of the invention, for example a decoy or 
aptamer, is chemically synthesized. In another embodiment, the nucleic acid molecule of the 
invention comprises at least one nucleic acid sugar modification. In yet another embodiment, 
the nucleic acid molecule of the invention comprises at least one nucleic acid base 
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modification. In another embodiment, the nucleic acid molecule of the invention comprises 
at least one nucleic acid backbone modification. 

In another embodiment, the nucleic acid molecule of the invention comprises at least 
one 2'-0-alkyl, 2'-alkyl, 2'-alkoxylalkyl, 2'-alkylthioalkyl, 2'-amino, 2'-0-amino, or 2'-halo 
5 modification and/or any combination thereof with or without 2'-deoxy and/or 2'-ribo 
nucleotides. In yet another embodiment, the nucleic acid molecule of the invention 
comprises all 2'-0-alkyl nucleotides, for example, all 2'-0-allyl nucleotides. 

In one embodiment, the nucleic acid molecule of the invention comprises a 5 '-cap, 3'- 
cap, or 5 '-3' cap structure, for example an abasic or inverted abasic moiety. 

10 In another embodiment, the nucleic acid molecule of the invention is a linear nucleic 

acid molecule. In another embodiment, the nucleic acid molecule of the invention is a linear 
nucleic acid molecule that can optionally form a hairpin, loop, stem-loop, or other secondary 
structure. In yet another embodiment, the nucleic acid molecule of the invention is a circular 
nucleic acid molecule. 

15 In one embodiment, the nucleic acid molecule of the invention is a single stranded 

oligonucleotide. In another embodiment, the nucleic acid molecule of the invention is a 
double-stranded oligonucleotide. 

In one embodiment, the nucleic acid molecule of the invention comprises an 
oligonucleotide having between about 3 and about 100 nucleotides. In another embodiment, 
20 the nucleic acid molecule of the invention comprises an oligonucleotide having between 
about 3 and about 24 nucleotides. In another embodiment, the nucleic acid molecule of the 
invention comprises an oligonucleotide having between about 4 and about 16 nucleotides. 

The nucleic acid decoy molecules and/or aptamers that bind to a reverse transcriptase 
and/or reverse transcriptase primer and therefore inactivate the reverse transcriptase, 
25 represent a novel therapeutic approach to treat a variety of pathologic indications, including, 
viral infection such as HBV infection, hepatitis, hepatocellular carcinoma, tumorigenesis, 
cirrhosis, liver failure and others. 

The nucleic acid molecules that bind to a HBV Enhancer I sequence and therefore 
inactivate HBV transcription, represent a novel therapeutic approach to treat a variety of 
30 pathologic indications, including viral infection such as HBV infection, hepatitis, 
hepatocellular carcinoma, tumorigenesis, cirrhosis, liver failure and others conditions 
associated with the level of HBV. 
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In one embodiment of the present invention, a decoy nucleic acid molecule of the 
invention is 4 to 50 nucleotides in length, in specific embodiments about 4, 5, 6, 7, 8, 9, 10, 
11, 12, 13, 14, 15, or 16 nucleotides in length. In another embodiment, a non-decoy nucleic 
acid molecule, e.g., an antisense molecule, a triplex DNA, or a ribozyme, is 13 to 100 
5 nucleotides in length, e.g., in specific embodiments 35, 36, 37, or 38 nucleotides in length 
{e.g., for particular ribozymes or antisense). In particular embodiments, the nucleic acid 
molecule is 15-100, 17-100, 20-100, 21-100, 23-100, 25-100, 27-100, 30-100, 32-100, 35- 
100, 40-100, 50-100, 60-100, 70-100, or 80-100 nucleotides in length. Instead of 100 
nucleotides being the upper limit on the length ranges specified above, the upper limit of the 

10 length range can be, for example, 30, 40, 50, 60, 70, or 80 nucleotides. Thus, for any of the 
length ranges, the length range for particular embodiments has lower limit as specified, with 
an upper limit as specified which is greater than the lower limit. For example, in a particular 
embodiment, the length range can be 35-50 nucleotides in length. All such ranges are 
expressly included. Also in particular embodiments, a nucleic acid molecule can have a 

15 length which is any of the lengths specified above, for example, 21 nucleotides in length. 

Exemplary nucleic acid decoy molecules of the invention are shown in Table XIV. 
Exemplary synthetic nucleic acid molecules of the invention are shown in Table XV. For 
example, decoy molecules of the invention are between 4 and 40 nucleotides in length. 
Exemplary decoys of the invention are 4, 8, 12, or 16 nucleotides in length. In an additional 

20 example, enzymatic nucleic acid molecules of the invention are preferably between 15 and 50 
nucleotides in length, more preferably between 25 and 40 nucleotides in length, e.g., 34, 36, 
or 38 nucleotides in length (for example see Jarvis et al, 1996, /. Biol Chem., 271, 29107- 
29112). Exemplary DNAzymes of the invention are preferably between 15 and 40 
nucleotides in length, more preferably between 25 and 35 nucleotides in length, e.g., 29, 30, 

25 31, or 32 nucleotides in length (see for example Santoro et al., 1998, Biochemistry, 37, 
13330-13342; Chartrand et al, 1995, Nucleic Acids Research, 23, 4092-4096). Exemplary 
antisense molecules of the invention are preferably between 15 and 75 nucleotides in length, 
more preferably between 20 and 35 nucleotides in length, e.g., 25, 26, 27, or 28 nucleotides 
in length (see for example Woolf al, 1992, PNAS., 89, 7305-7309; Milner et al., 1997, 

30 Nature Biotechnology, 15, 537-541). Exemplary triplex forming oligonucleotide molecules 
of the invention are preferably between 10 and 40 nucleotides in length, more preferably 
between 12 and 25 nucleotides in length, e.g., 18, 19, 20, or 21 nucleotides in length (see for 
example Maher et al, 1990, Biochemistry, 29, 8820-8826; Strobel and Dervan, 1990, 
Science, 249, 73-75). Those skilled in the art will recognize that all that is required is that the 

35 nucleic acid molecule is of length and conformation sufficient and suitable for the nucleic 
acid molecule to catalyze a reaction contemplated herein. The length of the nucleic acid 
molecules of the instant invention are not limiting within the general limits stated. 
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In one embodiment, the invention provides a method for producing a class of nucleic 
acid-based gene modulating agents, which exhibit a high degree of specificity for a viral 
reverse transcriptase such as HBV reverse transcriptase or reverse transcriptase primer such 
as a HBV reverse transcriptase primer. For example, the nucleic acid molecule is preferably 
5 targeted to a highly conserved nucleic acid binding region of the viral reverse transcriptase 
such that specific treatment of a disease or condition can be provided with either one or 
several nucleic acid molecules of the invention. Such nucleic acid molecules can be 
delivered exogenously to specific tissue or cellular targets as required. Altematively, the 
nucleic acid molecules can be expressed from DNA and/or RNA vectors that are delivered to 
10 specific cells. 

In another embodiment, the invention provides a method for producing a class of 
nucleic acid-based gene modulating agents which exhibit a high degree of specificity for a 
viral enhancer regions such as the HBV Enhancer I core sequence. For example, the nucleic 
acid molecule is preferably targeted to a highly conserved transcription factor-binding region 
15 of the viral Enhancer I sequence such that specific treatment of a disease or condition can be 
provided with either one or several nucleic acid molecules of the invention. Such nucleic 
acid molecules can be delivered exogenously to specific tissue or cellular targets as required. 
Altematively, the nucleic acid molecules can be expressed from DNA and/or RNA vectors 
that are delivered to specific cells. 

20 In a another embodiment the invention provides a method for producing a class of 

enzymatic cleaving agents which exhibit a high degree of specificity for the RNA of a 
desired target. The enzymatic nucleic acid molecule, nuclease activating compound or 
chimera is preferably targeted to a highly conserved sequence region of a target mRNAs 
encoding HCV or HBV proteins such that specific treatment of a disease or condition can be 

25 provided with either one or several enzymatic nucleic acids. Such nucleic acid molecules can 
be delivered exogenously to specific cells as required. Altematively, the enzymatic nucleic 
acid molecules can be expressed from DNA/RNA vectors that are delivered to specific cells. 
DNAzymes can be synthesized chemically or expressed endogenously in vivo, by means of a 
single stranded DNA vector or equivalent thereof. 

30 In another embodiment, the nucleic acid molecule of the invention binds irreversibly to 

the HBV reverse transcriptase target, for example by covalent attachment of the nucleic 
molecule to the reverse transcriptase primer sequence. The covalent attachment can be 
accomplished by introducing chemical modifications into the nucleic acid molecule's (for 
example, decoy or aptamer) sequence that are capable of forming covalent bonds to the 

35 reverse transcriptase primer sequence. 
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In another embodiment, the nucleic acid molecule of the invention binds irreversibly to 
the HBV Enhancer I sequence target, for example, by covalent attachment of the nucleic acid 
molecule to the HBV Enhancer I sequence. The covalent attachment can be accomplished by 
introducing chemical modifications into the nucleic acid molecule's sequence that are 
5 capable of forming covalent bonds to the reverse transcriptase primer sequence. 

Li another embodiment, the type I interferon contemplated by the invention is 
interferon alpha, interferon beta, consensus interferon, polyethylene glycol interferon, 
polyethylene glycol interferon alpha 2a, polyethylene glycol interferon alpha 2b, 
polyethylene glycol consensus interferon. 

10 hi one embodiment, the invention features a composition comprising type I interferon 

and a nucleic acid molecule of the inventionand a pharmaceutically acceptable carrier. 

In another embodiment, the invention features a method of administering to a cell, for 
example a mammalian cell or hxmian cell, a nucleic acid molecule of the invention 
independently or in conjunction with other therapeutic compounds, such as type I interferon 
15 or 3TC® (lamivudine), comprising contacting the cell with the nucleic acid molecule under 
conditions suitable for the administration. 

In yet another embodiment, the invention features a method of administering to a cell, 
for example a mammalian cell or human cell, a nucleic acid molecule of the invention 
independently or in conjimction with other therapeutic compounds such as enzymatic nucleic 
20 acid molecules, antisense molecules, triplex forming oligonucleotides, 2,5-A chimeras, 
and/or RNAi, comprising contacting the cell with the nucleic acid molecule of the invention 
vmder conditions suitable for the administration. 

In another embodiment, administration of a nucleic acid molecule of the invention is 
administered to a cell or patient in the presence of a delivery reagent, for example a lipid, 
25 cationic lipid, phospholipid, or liposome. 

In one embodiment, the invention features novel nucleic acid-based techniques such as 
nucleic acid decoy molecules and/or aptamers, used alone or in combination with enzymatic 
nucleic acid molecules, antisense molecules, and/or RNAi, and methods for use to down 
regulate or modulate the expression of HBV RNA and/or replication of HBV. 

30 In another embodiment, the invention features the use of one or more of the nucleic 

acid-based techniques to modulate the expression of the genes encoding HBV viral proteins. 
Specifically, the invention features the use of nucleic acid-based techniques to specifically 
modulate the expression of the HBV viral genome. 
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In another embodiment, the invention features the use of one or more of the nucleic 
acid-based techniques to modulate the activity, expression, or level of cellular proteins 
required for HBV replication. For example, the invention features the use of nucleic acid- 
based techniques to specifically modulate the activity of cellular proteins required for HBV 
5 replication. 

In another embodiment, the invention features nucleic acid-based modulators(e.^., 
nucleic acid decoy molecules, aptamers, enzymatic nucleic acid molecules (ribozymes), 
antisense nucleic acids, triplex DNA, antisense nucleic acids containing RNA cleaving 
chemical groups) and methods for their use to down regulate or modulate reverse 
10 transcriptase activity and/or the expression of RNA (e.g,, HBV) capable of progression 
and/or maintenance of HBV infection, hepatocellular carcinoma, liver disease and failure. 

In another embodiment, the invention features nucleic acid-based techniques (e.g., 
nucleic acid decoy molecules, aptamers, enzymatic nuleic acid molecules (ribozymes), 
antisense nucleic acid molecules, triplex DNA, antisense nucleic acids containing RNA 
15 cleaving chemical groups) and methods for their use to down regulate or modulate reverse 
transcriptase activity and/or the expression of HBV RNA. 

In another embodiment, the invention features nucleic acid-based modulators (e.g, 
nucleic acid decoy molecules, aptamers, enzymatic nucleic acid molecules (ribozymes), 
antisense nucleic acids, triplex DNA, siRNA, dsRNA, antisense nucleic acids containing 
20 RNA cleaving chemical groups) and methods for their use to down regulate or modulate 
Enhancer I mediated transcription activity and/or the expression of DNA (e.g., HBV) capable 
of progression and/or maintenance of HBV infection, hepatocellular carcinoma, liver disease 
and failure. 

In another embodiment, the invention features nucleic acid-based techniques (e.g., 
25 nucleic acid decoy molecules, aptamers, enzymatic nucleic acid molecules, antisense nucleic 
acid molecules, triplex DNA, siRNA, antisense nucleic acids containing DNA cleaving 
chemical groups) and methods for their use to down regulate or modulate Enhancer I 
mediated transcription activity and/or the expression of HBV DNA. 

In another embodiment, the invention features a nucleic acid sensor molecule having an 
30 enzymatic nucleic acid domain and a sensor domain that interacts with an HBV peptide, 
protein, or polynucleotide sequence, for example, HBV reverse transcriptase, HBV reverse 
transcriptase primer, or the Enhancer I element of the HBV pregenomic RNA, wherein such 
interaction results in modulation of the activity of the enzymatic nucleic acid domain of the 
nucleic acid sensor molecule. In another embodiment, the invention features HBV-specific 
35 nucleic acid sensor molecules or allozymes, and methods for their use to down regulate or 
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modulate the expression of HBV RNA capable of progression and/or maintenance of 
hepatitis, hepatocellular carcinoma, cirrhosis, and/or liver failure. In yet another 
embodiment, the enzymatic nucleic acid domain of a nucleic acid sensor molecule of the 
invention is a Hammerhead, Inozyme, G-cleaver, DNAzyme, Zinzyme, Amberzyme, or 
5 Hairpin enzymatic nucleic acid molecule. 

In one embodiment, nucleic acid molecules of the invention are used to treat HBV- 
infected cells or a HBV-infected patient wherein the HBV is resistant or the patient does not 
respond to treatment with 3TC® (Lamivudine), either alone or in combination with other 
therapies under conditions suitable for the treatment. 

10 In another embodiment, nucleic acid molecules of the invention are used to treat HBV- 

infected cells or a HBV-infected patient, wherein the HBV is resistant or the patient does not 
respond to treatment with Interferon, for example Infergen®, either alone or in combination 
with other therapies under conditions suitable for the treatment. 

The invention also relates to in vitro and in vivo systems, including, e.g., mammalian 
15 systems for screening inhibitors of HBV. In one embodiment, the invention features a 
mouse, for example a male or female mouse, implanted with HepG2.2.15 cells, wherein the 
mouse is susceptible to HBV infection and capable of sustaining HBV DNA expression. One 
embodiment of the invention provides a mouse implanted with HepG2.2.15 cells, wherein 
said mouse sustains the propagation of HEPG2.2.15 cells and HBV production. 

20 In another embodiment, a mouse of the invention has been infected with HBV for at 

least one week to at least eight weeks, including, for example at least 4 weeks. 

In yet another embodiment, a mouse of the invention, for example a male or female 
mouse, is an immunocompromised mouse, for example a nu/nu mouse or a scid/scid mouse. 

In one embodiment, the invention features a method of producing a mouse of the 
25 invention, comprising injecting, for example by subcutaneous injection, HepG2.2.15 (Sells, 
et al. 1987, Proc Natl Acad Sci U S A., 84, 1005-1009) cells into the mouse xmder conditions 
suitable for the propagation of HepG2.2.15 cells in said mouse. HepG2.2.15 cells can be 
suspended in, for example, Delbecco's PBS solution including calcium and magnesium. In 
another embodiment, HepG2.2.15 cells are selected for antibiotic resistance and are then 
30 introduced into the mouse under conditions suitable for the propagation of HepG2.2.15 cells 
in said mouse. A non-limiting example of antibiotic resistant HepG2.2.15 cells include G418 
antibiotic resistant HepG2.2.15 cells. 

In another embodiment, the invention features a method of screening a compound for 
therapeutic activity against HBV, comprising administering the compound to a mouse of the 
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invention and monitoring the the levels of HBV produced (e.g. by assaying for HBV DNA 
levels) in the mouse. 

In one embodiment, a therapeutic compound or therapy contemplated by the invention 
is a lipid, steroid, peptide, protein, antibody, monoclonal antibody, himianized monoclonal 
5 antibody, small molecule, and/or isomers and analogs thereof, and/or a cell. 

Li one embodiment, a therapeutic compound or therapy contemplated by the invention 
is a nucleic acid molecule, for example a nucleic acid molecule, such as an enzymatic nucleic 
acid molecule, antisense nucleic acid molecule, allozyme, peptide nucleic acid, decoy, triplex 
oligonucleotide, dsRNA, ssRNA, RNAi, siRNA, aptamer, or 2,5-A chimera used alone or in 

10 combination with another therapy, for example antiviral therapy. Antiviral therapy can be, 
for example, treatment with 3TC® (Lamivudine) or interferon. Literferon can include, for 
example, consensus interferon or type I interferon. Type I interferon can include interferon 
alpha, interferon beta, consensus interferon, polyethylene glycol interferon, polyethylene 
glycol interferon alpha 2a, polyethylene glycol interferon alpha 2b, or polyethylene glycol 

1 5 consensus interferon. 

hi one embodiment, the invention features a non-human mammal implanted with 
HepG2.2.15 cells, wherein the non-human mammal is susceptible to HBV infection and 
capable of sustaining HBV DNA expression in the implanted HepG2.2.15 cells. 

Li another embodiment, a non-human mammal of the invention, for example a male or 
20 female non-human mammal, has been infected with HBV for at least one week to at least 
eight weeks, including for example at least four weeks. 

In yet another embodiment, a non-human mammal of the invention is an 
immunocompromised mammal, for example a nu/nu mammal or a scid/scid mammal. 

In one embodiment, the invention features a method of producing a non-human 
25 mammal comprising HepG2.2.15 cells comprising injecting, for example by subcutaneous 
injection, HepG2,2.15 cells into the non-human mammal under conditions suitable for the 
propagation of HepG2.2.15 cells in said non-human mammal. 

In another embodiment, the invention features a method of screening a compound for 
therapeutic activity against HBV comprising administering the compound to a non-human 
30 mammal of the invention and monitoring the levels of HBV produced (e.g. by assaying for 
HBV DNA levels) in the non-human mammals. 

In one embodiment, a therapeutic compound or therapy contemplated by the invention 
is a nucleic acid molecule, for example an enzymatic nucleic acid molecule, allozyme, 
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antisense nucleic acid molecule, decoy, triplex oligonucleotide, dsRNA, ssRNA, RNAi, 
siRNA, or 2,5 -A chimera used alone or in combination with another therapy, for example 
antiviral therapy. 

Methods and chimeric immunocompromised heterologous non-human mammalian 
5 hosts, particularly mouse hosts, are provided for the expression of hepatitis B virus ("HBV"). 
Li one embodiment, the chimeric hosts have transplanted viable, HepG2.2,15 cells in an 
immunocompromised host. 

The non-human mammals contemplated by the invention are immunocompromised in 
normally inheriting the desired immune incapacity, or the desired immune incapacity can be 

10 created. For example, hosts with severe combined immunodeficiency, known as scid/scid 
hosts, are available. Rodentia, particularly mice, and equine, particularly horses, are 
presently available as scid/scid hosts, for example scid/scid mice and scid/scid rats. The 
scid/scid hosts lack functioning lymphocyte types, particularly B-cells and some T-cell types. 
Li the scid/scid mouse hosts, the genetic defect appears to be a non-functioning recombinase, 

15 as the germline DNA is not rearranged to produce functioning surface immunoglobulin and 
T-cell receptors. 

Any immunodeficient non-human mammals, e.g. mouse, can be used to generate the 
animal models described herein. The term "immunodeficient," as used herein, refers to a 
genetic alteration that impairs the animal's ability to mount an effective immune response. In 

20 this regard, an "effective immune response" is one which is capable of destroying invading 
pathogens such as (but not limited to) viruses, bacteria, parasites, malignant cells, and/or a 
xenogeneic or allogeneic transplant. In one embodiment, the immunodeficient mouse is a 
severe inmiunodeficient (SCID) mouse, which lacks recombinase activity that is necessary 
for the generation of immunoglobulin and functional T cell antigen receptors, and thus does 

25 not produce functional B and T lymphocytes. In another embodiment, the immunodeficient 
mouse is a nude mouse, which contains a genetic defect that results in the absence of a 
functional thymus, leading to T-cell and B-cell deficiencies. However, mice containing other 
immunodeficiencies (such as rag-1 or rag-2 knockouts, as described in Chen et al, 1994, 
Curr, Opin. Immunol, 6, 313-319 and Guidas et al, 1995, J, Exp, Med., 181, 1187-1195, or 

30 beige-nude mice, which also lack natural killer cells, as described in Kollmann et al, 1993, J. 
Exp, Med., Ill, 821-832) can also be employed. 

The introduction of HepG2.2.15 cells occurs with a host at an age less than about 25% 
of its normal lifespan, usually to 20% of the normal lifespan with mice, and the age will 
generally be of an age of about 3 to 10 weeks, more usually from about 4 to 8 weeks. The 
35 mice can be of either sex, can be neutered, and can be otherwise normal, except for the 
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immunocompromised state, or they can have one or more mutations, which can be naturally 
occurring or as a result of mutagenesis. 

In another embodiment, the mouse model described herein is used to evaluate the 
effectiveness of thetherapeutic compounds and methods. The terms "therapeutic 
5 compounds", "therapeutic methods" and "therapy" as used herein, encompass exogenous 
factors, such as dietary or environmental conditions, as well as pharmaceutical compositions 
"drugs" and vaccines. In one embodiment, the therapeutic method is an immunotherapy, 
which can include the treatment of the HBV bearing animal with populations of HBV- 
reactive immune cells. The therapeutic method can also, or altematively, be a gene therapy 

10 (i.e., a therapy that involves treatment of the HBV-bearing mouse with a cell population that 
has been manipulated to express one or more genes, the products of which can possess anti- 
viral activity), see for example The Development of Human Gene Therapy, Theodore 
Friedmann, Ed. Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 1999. 
Therapeutic compounds of the invention can comprise a drug or composition with 

15 pharmaceutical activity that can be used to treat illness or disease. A therapeutic method can 
comprise the use of a plurality of compounds in a mixture or a distinct entity. Examples of 
such compounds include nucleosides, nucleic acids, nucleic acid chimeras, RNA and DNA 
oligonucleotides, peptide nucleic acids, enzymatic nucleic acid molecules, antisense nucleic 
acid molecules, decoys, triplex oligonucleotides, ssDNA, dsRNA, ssRNA, siRNA, 2,5-A 

20 chimeras, lipids, steroids, peptides, proteins, antibodies, monoclonal antibodies (see for 
example Hall, 1995, Science, 270, 915-916), small molecules, and/or isomers and analogs 
thereof. 

The methods of this invention can be used to treat human hepatitis B vims infections, 
which include productive virus infection, latent or persistent virus infection, and HBV- 
25 induced hepatocyte transformation. The utility can be extended to other species of HBV that 
infect non-human animals where such infections are of veterinary importance. 

Preferred binding sites of the nucleic acid molecules of the invention include, but are 
not limited, to the primer binding site on HBV reverse transcriptase, the primer binding 
sequences of the HBV RNA, and/or the HBV Enhancer I region of HBV DNA. 

30 This invention further relates to nucleic acid molecules that target RNA species of 

hepatitis C vims (HCV) and/or encoded by the HCV. In one embodiment, applicant 
describes enzymatic nucleic acid molecules that specifically cleave HCV RNA and the 
selection and function thereof. The invention further relates to compounds and chimeric 
molecules comprising nuclease activating activity. The invention also relates to 

35 compositions and methods for the cleavage of RNA using these nuclease activating 
compounds and chimeras. Nucleic acid molecules, nuclease activating compounds and 
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chimeras, and compostions and methods of the invention can be used to treat diseases 
associated with HCV infection. 

Due to the high sequence variability of the HCV genome, selection of nucleic acid 
molecules and nuclease activating compounds and chimeras for broad therapeutic 
5 applications preferably involve the conserved regions of the HCV genome. Thus, in one 
embodiment the present invention describes nucleic acid molecules that cleave the conserved 
regions of the HCV genome. The invention further describes compounds and chimeric 
molecules that activate cellular nucleases that cleave HCV RNA, including concerved 
regions of the HCV genome. Examples of conserved regions of the HCV genome include 

10 but are not limited to the 5 '-Non Coding Region (NCR), the 5 '-end of the core protein coding 
region, and the 3'- NCR. HCV genomic RNA contains an intemal ribosome entry site 
(IRES) in the 5 '-NCR which mediates translation independently of a 5 '-cap structure (Wang 
et al, 1993, J. Virol, 61, 3338-44). The full-length sequence of the HCV RNA genome is 
heterologous among clinically isolated subtypes, of which there are at least 15 (Simmonds, 

15 1995, Hepatology, 21, 570-583), however, the 5 '-NCR sequence of HCV is highly conserved 
across all known subtypes, most likely to preserve the shared IRES mechanism (Okamoto et 
al, 1991, y. General Virol, 72, 2697-2704). In general, enzymatic nucleic acid molecules 
and nuclease activating compounds, and chimeras that cleave sites located in the 5' end of the 
HCV genome are expected to block translation while nucleic acid molecules and nuclease 

20 activating compounds, and chimeras that cleave sites located in the 3' end of the genome are 
expected to block RNA replication. Therefore, one nucleic acid molecule, compound, or 
chimera can be designed to cleave all the different isolates of HCV. Enzymatic nucleic acid 
molecules and nuclease activating compounds, and chimeras designed against conserved 
regions of various HCV isolates enable efficient inhibition of HCV replication in diverse 

25 patient populations and ensure the effectiveness of the nucleic acid molecules and nuclease 
activating compounds, and chimeras against HCV quasi species which evolve due to 
mutations in the non-conserved regions of the HCV genome. 

In one embodiment, the invention features an enzymatic nucleic acid molecule, 
preferably in the hammerhead, NCH (Inozyme), G-cleaver, amberzyme, zinzyme and/or 
30 DNAzyme motif, and the use thereof to down-regulate or inhibit the expression of HCV 
RNA. 

In another embodiment, the invention features an enzymatic nucleic acid molecule, 
preferably in the hammerhead, Inozyme, G-cleaver, amberzyme, zinzyme and/or DNAzyme 
motif, and the use thereof to down-regulate or inhibit the expression of HCV minus strand 
35 RNA. 
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In yet another embodiment, the invention featues a nuclease activating compound 
and/or a chimera and the use thereof to down-regulate or inhibit the expression of HCV RNA. 

In another embodiment, the invention featues the use of a nuclease activating 
compound and/or a chimera to inhibit the expression of HCVminus strand RNA. 

In one embodiment, the invention features a compound having formula I: 




R2 



wherein is an integer selected from the group consisting of 1, 2, and 3; X2 is an 
integer greater than or equal to 1 ; R5 is independantly selected from the group including H, 
OH, NH2. O NH2, alkyl, S-alkyl, O-alkyl, O-alkyl-S-alkyl, O-alkoxyalkyl, allyl, O-allyl, and 
fluoro; each and R2 are independantly selected from the group consisting of O and S; each 
R3 and R4 are independantly selected from the group consisting of O, N, and S; and R5 is 
selected from the group consisting of alkyl, alkylamine, an oligonucleotide having any of 
SEQ ID NOS. 11343-16182, an oligonucleotide having a sequence complementary to a 
sequence selected from the group including SEQ ID NOS. 2594-7433, and abasic moiety. 

In another embodiment, the abasic moiety of the instant invention is selected from the 
group consisting of: 
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wherein R3 is selected from the group consisting of O, N, and S, and R7 is 
independently selected from the group consisting of H, OH, NH2, 0-NH2, alkyl, S-alkyl, O- 
alkyl, O-alkyl-S-alkyl, O-alkoxyalkyl, allyl, O-allyl, fluoro, oligonucleotide, alkyl, 
alkylamine and abasic moiety. 

5 In another embodiment, the oligonucleotide R5 of Formula I having a sequence 

complementary to a sequence selected from the group consisting of SEQ ID NOS. 2594-7433 
is an enzymatic nucleic acid molecule. 

In yet another embodiment, the oligonucleotide R5 of Formula I having a sequence 
complementary to a sequence selected from the group consisting of SEQ ID NOS. 2594-7433 
10 is an antisense nucleic acid molecule. 

In another embodiment, the oligonucleotide R5 of Formula I having a sequence 
complementary to a sequence selected from the group consisting of SEQ ID NOS. 2594-7433 
is an enzymatic nucleic acid molecule selected from the group consisting of Hammerhead, 
Inozyme, G-cleaver, DNAzyme, Amberzyme, and Zinzyme motifs. 

15 In another embodiment, the Inozyme enzymatic nucleic acid molecule of the instant 

invention comprises a stem 11 region of length greater than or equal to 2 base pairs. 

In one embodiment, the oUgonucleotide R5 of Formula I having a sequence 
complementary to a sequence selected from the group consisting of SEQ ID NOS. 2594-7433 
is an enzymatic nucleic acid comprising between 12 and 100 bases complementary to an 
20 RNA derived from HCV. 

In another embodiment, the oligonucleotide R5 of Formula I having a sequence 
complementary to a sequence selected from the group consisting of SEQ ID NOS. 2594-7433 
is an enzymatic nucleic acid comprising between 14 and 24 bases complementary to said 
RNA derived from HCV. 

25 In one embodiment, the oligonucleotide R5 of Formula I having a sequence 

complementary to a sequence selected from the group consisting of SEQ ID NOS. 2594-7433 
is an antisense nucleic acid comprising between 12 and 100 bases complementary to an RNA 
derived from HCV. 

In another embodiment, the oligonucleotide R5 of Formula I having a sequence 
30 complementary to a sequence selected from the group consisting of SEQ ID NOS. 2594-7433 
is an antisense nucleic acid comprising between 14 and 24 bases complementary to said RNA 
derived from HCV. 
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In another embodiment, the invention features a composition comprising a compound 
of Formula I, in a pharmaceutically acceptable carrier. 

In yet another embodiment, the invention features a mammalian cell comprising a 
compound of Formula I. For example, the mammalian cell comprising a compound of 
5 Formula I can be a human cell. 

In one embodiment, the invention features a method for the treatment of cirrhosis, liver 
failure, hepatocellular carcinoma, or a condition associated with HCV infection comprising 
the step of administering to a patient a compound of Formula I under conditions suitable for 
said treatment. 

10 In another embodiment, the invention features a method of treatment of a patient 

having a condition associated with HCV infection comprising contacting cells of said patient 
with a compound having Formula I, and further comprising the use of one or more drug 
therapies under conditions suitable for said treatment. For example, the other therapies of the 
instant invention can be selected from the group consisting of type I interferon, interferon 

15 alpha, interferon beta, consensus interferon, polyethylene glycol interferon, polyethylene 
glycol interferon alpha 2a, polyethylene glycol interferon alpha 2b, polyethylene glycol 
consensus interferon, treatment with an enzymatic nucleic acid molecule, and treatment with 
an antisense molecule. 

In another embodiment, the other therapies of the instant invention, for example type I 
20 interferon, interferon alpha, interferon beta, consensus interferon, polyethylene glycol 
interferon, polyethylene glycol interferon alpha 2a, polyethylene glycol interferon alpha 2b, 
polyethylene glycol consensus interferon, treatment with an enzymatic nucleic acid molecule, 
and treatment with an antisense nucleic acid molecule, and the compound having Formula I 
are administered separately in separate pharmaceutically acceptable carriers. 

25 In yet another embodiment, the other therapies of the instant invention, for example 

type I interferon, interferon alpha, interferon beta, consensus interferon, polyethylene glycol 
interferon, polyethylene glycol interferon alpha 2a, polyethylene glycol interferon alpha 2b, 
polyethylene glycol consensus interferon, treatment with an enzymatic nucleic acid molecule, 
and treatment with an antisense nucleic acid molecule, and the compound having Formula I 

30 are administered simultaneously in a pharmaceutically acceptable carrier. The invention 
features a composition comprising a compound of Formula I and one or more of the above- 
listed compounds in a pharmaceutically acceptable carrier. 
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In yet another embodiment, the invention features a method for inhibiting HCV 
repHcation in a mammahan cell comprising the step of administering to said cell a compound 
having Formula I under conditions suitable for said inhibition. 

In another embodiment, the invention features a method of cleaving a separate RNA 
5 molecule (i.e., HCV RNA or RNA necessary for HCV replication) comprising contacting a 
compound having Formula I with the separate RNA molecule imder conditions suitable for 
the cleavage of the separate RNA molecule. In one example, the method of cleaving a 
separate RNA molecule is carried out in the presence of a divalent cation, for example Mg2+, 

In yet another embodiment, the method of cleaving a separate RNA molecule of the 
10 invention is carried out in the presence of a protein nuclease, for example RNAse L. 

In one embodiment, a compound having Formula I is chemically synthesized. In one 
embodiment, a compound having Formula I comprises at least one 2 '-sugar modification, at 
least one nucleic acid base modification, and/or at least one phosphate modification. 

The nucleic acid-based modulators of the invention are added directly, or can be 
15 complexed with cationic lipids, packaged within liposomes, or otherwise delivered to target 
cells or tissues. The nucleic acid or nucleic acid complexes can be locally administered to 
relevant tissues ex vivo, or in vivo through injection, infusion pump or stent, with or without 
their incorporation in biopolymers. In particular embodiments, the nucleic acid molecules of 
the invention comprise sequences shown in Tables IV-XI, XIV-XV and XVIII-XXIII. 
20 Examples of such nucleic acid molecules consist essentially of sequences defined in the 
tables. 

The nucleic acid-based inhibitors, nuclease activating compounds and chimeras of the 
invention are added directly, or can be complexed with cationic lipids, packaged within 
liposomes, or otherwise delivered to target cells or tissues. The nucleic acid or nucleic acid 

25 complexes, and nuclease activating compounds or chimeras can be locally administered to 
relevant tissues ex vivo, or in vivo through injection or infiision pump, with or without their 
incorporation in biopolymers. In preferred embodiments, the enzymatic nucleic acid 
inhibitors, and nuclease activating compounds or chimeras comprise sequences, which are 
complementary to the substrate sequences in Tables XVIII, XIX, XX and XXIII. Examples 

30 of such enzymatic nucleic acid molecules also are shown in Tables XVIII, XIX, XX, XXI 
and XXIII. Examples of such enzymatic nucleic acid molecules consist essentially of 
sequences defined in these tables. In additional embodiments, the enzymatic nucleic acid 
inhibitors of the invention that comprise sequences which are complementary to the substrate 
sequences in Tables XVIII, XIX, XX and XXIII are covalently attached to nuclease 
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activating compound or chimeras of the invention, for example a compound having Formula 
1. 

In yet another embodiment, the invention features antisense nucleic acid molecules and 
2-5A chimera including sequences complementary to the substrate sequences shown in 
5 Tables XVIII, XIX, XX and XXIII. Such nucleic acid molecules can include sequences as 
shown for the binding arms of the enzymatic nucleic acid molecules in Tables XVIII, XIX, 
XX, XXI and XXIII. Similarly, triplex molecules can be provided targeted to the 
corresponding DNA target regions, and containing the DNA equivalent of a target sequence 
or a sequence complementary to the specified target (substrate) sequence. Typically, 

10 antisense molecules are complementary to a target sequence along a single contiguous 
sequence of the antisense molecule. However, in certain embodiments, an antisense 
molecule can bind to substrate such that the substrate molecule forms a loop, and/or an 
antisense molecule can bind such that the antisense molecule forms a loop. Thus, the 
antisense molecule can be complementary to two (or even more) non-contiguous substrate 

15 sequences or two (or even more) non-contiguous sequence portions of an antisense molecule 
can be complementary to a target sequence or both. 

In one embodiment, the invention features nucleic acid molecules and nuclease 
activating compounds or chimeras that inhibit gene expression and/or viral repUcation. These 
chemically or enzymatically synthesized nucleic acid molecules can contain substrate binding 

20 domains that bind to accessible regions of their target mRNAs. The nucleic acid molecules 
also contain domains that catalyze the cleavage of RNA. The enzymatic nucleic acid 
molecules are preferably molecules of the hammerhead, Inozyme, DNAzyme, Zinzyme, 
Amberzyme, and/or G-cleaver motifs. Upon binding, the enzymatic nucleic acid molecules 
cleave the target mRNAs, preventing translation and protein accumulation. In the absence of 

25 the expression of the target gene, HCV gene expression and/or replication is inhibited. 

In another aspect, the invention provides mammalian cells containing one or more 
nucleic acid molecules and/or expression vectors of this invention. The one or more nucleic 
acid molecules can independently be targeted to the same or different sites. 

In one embodiment, nucleic acid decoys, aptamers, siRNA, enzymatic nucleic acids or 
30 antisense molecules that interact with target protein and/or RNA molecules and modulate 
HBV (specifically HBV reverse transcriptase, or transcription of HBV genomic DNA) 
activity are expressed fi-om transcription units inserted into DNA or RNA vectors. The 
recombinant vectors are preferably DNA plasmids or viral vectors. Decoys, aptamers, 
enzymatic nucleic acid or antisense expressing viral vectors can be constructed based on, but 
35 not limited to, adeno-associated virus, retrovirus, adenovirus, or alphavirus. Preferably, the 
recombinant vectors capable of expressing the decoys, aptamers, enzymatic nucleic acids or 

39 



MBHB02,249-E (400.042US) 

antisense are delivered as described above, and persist in target cells. Alternatively, viral 
vectors can be used that provide for transient expression of decoys, aptamers, siRNA, 
enzymatic nucleic acids or antisense. Such vectors can be repeatedly administered as 
necessary. Once expressed, the decoys, aptamers, enzymatic nucleic acids or antisense bind 
5 to the target protein and/or RNA and modulate its function or expression. Delivery of decoy, 
aptamer, siRNA, enzymatic nucleic acid or antisense expressing vectors can be systemic, 
such as by intravenous or intrtmiuscular administration, by administration to target cells ex- 
planted from the patient followed by reintroduction into the patient, or by any other means 
that would allow for introduction into the desired target cell. DNA based nucleic acid 
10 molecules of the invention can be expressed via the use of a single stranded DNA 
intracellular expression vector. 

In one embodiment, nucleic acid molecules and nuclease activating compounds or 
chimeras are added directly, or can be complexed with cationic lipids, packaged within 
liposomes, or otherwise delivered to target cells. The nucleic acid or nucleic acid complexes 
15 can be locally administered to relevant tissues ex vivo, or in vivo through injection, infusion 
pump or stent, with or without their incorporation in biopolymers. In another preferred 
embodiment, the nucleic acid molecule, nuclease activating compound or chimera is 
administered to the site of HBV or HCV activity (e.g., hepatocytes) in an appropriate 
liposomal vehicle. 

20 In another embodiment, nucleic acid molecules that cleave target molecules and inhibit 

HCV activity are expressed from transcription units inserted into DNA or RNA vectors. The 
recombinant vectors are preferably DNA plasmids or viral vectors. Nucleic acid molecule 
expressing viral vectors can be constmcted based on, but not limited to, adeno-associated 
vims, retrovirus, adenovirus, or alphavirus. Preferably, the recombinant vectors capable of 

25 expressing the nucleic acid molecules are delivered as described above, and persist in target 
cells. Altematively, viral vectors can be used that provide for transient expression of nucleic 
acid molecules. Such vectors can be repeatedly administered as necessary. Once expressed, 
the nucleic acid molecules cleave the target mRNA. Delivery of enzymatic nucleic acid 
molecule expressing vectors can be systemic, such as by intravenous or intramuscular 

30 administration, by administration to target cells ex-planted from the patient followed by 
reintroduction into the patient, or by any other means that would allow for introduction into 
the desired target cell (for a review see Couture and Stinchcomb, 1996, TIG,, 12, 510). In 
another aspect of the invention, nucleic acid molecules that cleave target molecules and 
inhibit viral replication are expressed from transcription units inserted into DNA, RNA, or 

35 viral vectors. Preferably, the recombinant vectors capable of expressing the nucleic acid 
molecules are locally delivered as described above, and transiently persist in smooth muscle 
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cells. However, other mammalian cell vectors that direct the expression of RNA can be used 
for this purpose. 

The nucleic acid molecules of the instant invention, individually, or in combination or 
in conjunction with other drugs, and/or therapies can be used to treat diseases or conditions 
5 discussed herein. For example, to treat a disease or condition associated with the levels of 
HBV or HCV, the nucleic acid molecules can be administered to a patient or can be 
administered to other appropriate cells evident to those skilled in the art, individually or in 
combination with one or more drugs imder conditions suitable for the treatment. 

In a further embodiment, the described molecules, such as decoys, aptamers, antisense, 
10 enzymatic nucleic acids, or nuclease activating compounds and chimeras can be used in 
combination with other known treatments to treat conditions or diseases discussed above. 
For example, the described molecules could be used in combination with one or more knovm 
therapeutic agents to treat HBV infection, HCV infection, hepatitis, hepatocellular carcinoma, 
cancer, cirrhosis, and hver failure. Such therapeutic agents can include, but are not limited 
15 to, nucleoside analogs selected from the group comprising Lamivudine (3TC®), L-FMAU, 
and/or adefovir dipivoxil (for a review of applicable nucleoside analogs, see Colacino and 
Staschke, 1998, Progress in Drug Research, 50, 259-322). Immunomodulators selected from 
the group comprising Type 1 Interferon, therapeutic vaccines, steriods, and 2'-5' 
oUgoadenylates (for a review of 2'~5' Oligoadenylates, see Chambala and Pfleiderer, 1994, 
20 Progress in Molecular and Subcellular Biology, 14, 1 13-138). 

Nucleic acid molecules, nuclease activating compounds and chimeras of the invention, 
individually, or in combination or in conjimction with other drugs, can be used to treat 
diseases or conditions discussed above. For example, to treat a disease or condition 
associated with HBV or HCV levels, the patient can be treated, or other appropriate cells can 
25 be treated, as is evident to those skilled in the art. 

In a further embodiment, the described molecules can be used in combination with 
other known treatments to treat conditions or diseases discussed above. For example, the 
described molecules can be used in combination with one or more known therapeutic agents 
to treat liver failure, hepatocellular carcinoma, cirrhosis, and/or other disease states associated 
30 with HBV or HCV infection. Additional known therapeutic agents are those comprising 
antivirals, interferons, and/or antisense compoimds. 

The term "inhibit" or "down-regulate" as used herein refers to the expression of the 
gene, or level of RNAs or equivalent RNAs encoding one or more protein subimits or 
components, or activity of one or more protein subunits or components, such as HBV protein 
35 or proteins, is reduced below that observed in the absence of the therapies of the invention. 
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In one embodiment, inhibition or down-regulation with enzymatic nucleic acid molecule 
preferably is below that level observed in the presence of an enzymatically inactive or 
attenuated molecule that is able to bind to the same site on the target RNA, but is unable to 
cleave that RNA. Li another embodiment, inhibition or down-regulation with antisense 
5 oligonucleotides is preferably below that level observed in the presence of, for example, an 
oligonucleotide with scrambled sequence or with mismatches, hi another embodiment, 
inhibition or down-regulation of HBV with the nucleic acid molecule of the instant invention 
is greater in the presence of the nucleic acid molecule than in its absence. 

The term "up-regulate" as used herein refers to the expression of the gene, or level of 
10 RNAs or equivalent RNAs encoding one or more protein subunits or components, or activity 
of one or more protein subunits or components, such as HBV or HCV protein or proteins, is 
greater than that observed in the absence of the therapies of the invention. For example, the 
expression of a gene, such as HBV or HCV genes, can be increased in order to treat, prevent, 
ameliorate, or modulate a pathological condition caused or exacerbated by an absence or low 
1 5 level of gene expression. 

The term "modulate" as used herein refers to the expression of the gene, or level of 
RNAs or equivalent RNAs encoding one or more protein subunits or components, or activity 
of one or more proteins is up-regulated or dovm-regulated, such that the expression, level, or 
activity is greater than or less than that observed in the absence of the therapies of the 
20 invention. 

The term "decoy " as used herein refers to a nucleic acid molecule, for example RNA or 
DNA, or aptamer that is designed to preferentially bind to a predetermined ligand. Such 
binding can result in the inhibition or activation of a target molecule. A decoy or aptamer can 
compete with a naturally occurring binding target for the binding of a specific ligand. For 

25 example, it has been shown that over-expression of HIV trans-activation response (TAR) 
RNA can act as a "decoy" and efficiently binds HIV tat protein, thereby preventing it fi-om 
binding to TAR sequences encoded in the HIV RNA (SuUenger et al, 1990, Cell, 63, 601- 
608). This is but a specific example and those in the art will recognize that other 
embodiments can be readily generated using techniques generally known in the art, see for 

30 example Gold et al, 1995, Annu, Rev. Biochem., 64, 763; Brody and Gold, 2000, J. 
Biotechnol, 74, 5; Sun, 2000, Curr. Opin. MoL Ther,, 2, 100; Kusser, 2000, J. BiotechnoL, 
74, 27; Hermann and Patel, 2000, Science, 287, 820; and Jayasena, 1999, Clinical Chemistry, 
45, 1628. Similarly, a decoy can be designed to bind to HBV or HCV proteins and block the 
binding of HBV or HCV DNA or RNA or a decoy can be designed to bind to HBV or HCV 

35 proteins and prevent molecular interaction with the HBV or HCV proteins. 
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By "aptamer" or "nucleic acid aptamer" as used herein is meant a nucleic acid molecule 
that binds specifically to a target molecule wherein the nucleic acid molecule has sequence 
that is distinct from sequence recognized by the target molecule in its natural setting. 
Altemately, an aptamer can be a nucleic acid molecule that binds to a target molecule where 
5 the target molecule does not naturally bind to a nucleic acid. The target molecule can be any 
molecule of interest. For example, the aptamer can be used to bind to a ligand-binding 
domain of a protein, thereby preventing interaction of the naturally occurring ligand with the 
protein. This is a non-limiting example and those in the art will recognize that other 
embodiments can be readily generated using techniques generally known in the art, see for 
10 example Gold et al, 1995, Annu. Rev. Biochem., 64, 763; Brody and Gold, 2000, J. 
BiotechnoL, 74, 5; Sun, 2000, Curr. Opin. Mol Ther., 2, 100; Kusser, 2000, J. Biotechnol, 
74, 27; Hermann and Patel, 2000, Science, 287, 820; and Jayasena, 1999, Clinical Chemistry, 
45, 1628. 

By "enzymatic nucleic acid molecule" is meant a nucleic acid molecule that has 

15 complementarity in a substrate binding region to a specified gene target, and also has an 
enzymatic activity which is active to specifically cleave a target RNA molecule. That is, the 
enzymatic nucleic acid molecule is able to intermolecularly cleave a RNA molecule and 
thereby inactivate a target RNA molecule. These complementary regions allow sufficient 
hybridization of the enzymatic nucleic acid molecule to a target RNA molecule and thus 

20 permit cleavage. One hundred percent complementeuity is preferred, but complementarity as 
low as 50-75% may also be useful in this invention (see for example Wemer and Uhlenbeck, 
1995, Nucleic Acids Research, 23, 2092-2096; Hammann et al, 1999, Antisense and Nucleic 
Acid Drug Dev., 9, 25-31). The nucleic acids can be modified at the base, sugar, and/or 
phosphate groups. The term enzymatic nucleic acid is used interchangeably with phrases such 

25 as ribozymes, catalytic RNA, enzymatic RNA, catalytic DNA, aptazyme or aptamer-binding 
ribozyme, regulatable ribozyme, catalytic oligonucleotides, nucleozyme, DNAzyme, RNA 
enzyme, endoribonuclease, endonuclease, minizyme, leadzyme, oligozyme or DNA enzyme. 
All of these terminologies describe nucleic acid molecules with enzymatic activity. The 
specific enzymatic nucleic acid molecules described in the instant application are not limiting 

30 in the invention and those skilled in the art will recognize that all that is important in an 
enzymatic nucleic acid molecule of this invention is that it have a specific substrate binding 
site which is complementary to one or more of the target nucleic acid regions, and that it have 
nucleotide sequences within or surrounding that substrate binding site which impMt a nucleic 
acid cleaving activity to the molecule (Cech et al., U.S. Patent No. 4,987,071; Cech et al., 

35 1988, JAMA 260:20 3030-4). 
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By "nucleic acid molecule" as used herein is meant a molecule comprising nucleotides. 
The nucleic acid can be single, double, or multiple stranded and can comprise modified or 
unmodified nucleotides or non-nucleotides or various mixtures and combinations thereof. 

By "enzymatic portion" or "catalytic domain" is meant that portion/region of the 
5 enzymatic nucleic acid molecule essential for cleavage of a nucleic acid substrate (for 
example see Figures 1-5). 

By "substrate binding arm" or "substrate binding domain" is meant that portion/region 
of a ribozyme which is complementary to (i.e.^ able to base-pair with) a portion of its 
substrate. Generally, such complementarity is 100%, but can be less if desired. For example, 

10 as few as 10 bases out of 14 may be base-paired (see for example Werner and Uhlenbeck, 
1995, Nucleic Acids Research, 23, 2092-2096; Hammann et al, 1999, Antisense and Nucleic 
Acid Drug Dev., 9, 25-31). Such arms are shown generally in Figures 1-5. That is, these 
arms contain sequences within a ribozyme which are intended to bring ribozyme and target 
RNA together through complementary base-pairing interactions. The ribozyme of the 

15 invention can have binding arms that are contiguous or non-contiguous and may be of 
varying lengths. The length of the binding arm(s) are preferably greater than or equal to four 
nucleotides and of sufficient length to stably interact with the target RNA; specifically 12- 
100 nucleotides; more specifically 14-24 nucleotides long (see for example Werner £ind 
Uhlenbeck, supra; Hamman et al, supra; Hampel et aL, EP0360257; Berzal-Herrance et aL, 

20 1993, EMBO J., 12, 2567-73). If two binding arms are chosen, the design is such that the 
length of the binding arms are symmetrical {i.e., each of the binding arms is of the same 
length; e.g., five and five nucleotides, six and six nucleotides or seven and seven nucleotides 
long) or asymmetrical {i.e., the binding arms are of different length; e.g., six and three 
nucleotides; three and six nucleotides long; four and five nucleotides long; four and six 

25 nucleotides long; four and seven nucleotides long; and the like). 

By "nuclease activating compound" is meant a compound, for example a compound 
having Formula I, that activates the cleavage of an RNA by a nuclease. The nuclease can 
comprise RNAse L. By "nuclease activating chimera" or "chimera" is meant a nuclease 
activating compound, for example a compound having Formula I, that is attached to a nulceic 
30 acid molecule, for example a nucleic acid molecule that binds preferentially to a target RNA. 
These chimeric nucleic acid molecules can comprise a nuclease activating compound and an 
antisense nucleic acid molecule, for example a 2%5'-oligoadenylate antisense chimera, or an 
enzymatic nucleic acid moleucle, for example a 2%5'-oligoadenylate enzymatic nucleic acid 
chimera. 

35 By "Inozyme" or "NCH" motif or configuration is meant, an enzymatic nucleic acid 

molecule comprising a motif as is generally described as NCH Rz in Ludwig et aL, 
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International PCT Publication No. WO 98/58058 and US Patent Application Serial No. 
08/878,640. Inozymes possess endonuclease activity to cleave RNA substrates having a 
cleavage triplet NCH/, where N is a nucleotide, C is cytidine and H is adenosine, uridine or 
cytidine, and / represents the cleavage site. Liozymes can also possess endonuclease activity 
5 to cleave RNA substrates having a cleavage triplet NCN/, where N is a nucleotide, C is 
cytidine, and / represents the cleavage site. 

By "G-cleaver" motif or configuration is meant, an enzymatic nucleic acid molecule 
comprising a motif as is generally described in Eckstein et al, US 6,127,173 and in Kore et 
aL, 1998, Nucleic Acids Research 26, 4116-4120. G-cleavers possess endonuclease activity 
10 to cleave RNA substrates having a cleavage triplet NYN/, where N is a nucleotide, Y is 
uridine or cytidine and / represents the cleavage site. G-cleavers can be chemically modified. 

By "zinzyme" motif or configuration is meant, an enzymatic nucleic acid molecule 
comprising a motif as is generally described in Beigelman et aL, Intemational PCT 
pubhcation No. WO 99/55857 and US Patent Application Serial No. 09/918,728. Zinzymes 

15 possess endonuclease activity to cleave RNA substrates having a cleavage triplet including 
but not limited to, YG/Y, where Y is uridine or cytidine, and G is guanosine and / represents 
the cleavage site. Zinzymes can be chemically modified to increase nuclease stability 
through various substitutions, including substituting 2'-0-methyl guanosine nucleotides for 
guanosine nucleotides. In addition, differing nucleotide and/or non-nucleotide linkers can be 

20 used to substitute the 5'-gaaa-2' loop of the motif. Zinzymes represent a non-limiting 
example of an enzymatic nucleic acid molecule that does not require a ribonucleotide (2'- 
OH) group within its own nucleic acid sequence for activity. 

By "amberzyme" motif or configuration is meant, an enzymatic nucleic acid molecule 
comprising a motif as is generally described in Beigelman et aL, Intemational PCT 

25 publication No. WO 99/55857 and US Patent Application Serial No. 09/476,387. 
Amberzymes possess endonuclease activity to cleave RNA substrates having a cleavage 
triplet NG/N, where N is a nucleotide, G is guanosine, and / represents the cleavage site. 
Amberzymes can be chemically modified to increase nuclease stability. In addition, differing 
nucleoside and/or non-nucleoside linkers can be used to substitute the 5'-gaaa-3' loops of the 

30 motif. Amberzymes represent a non-limiting example of an enzymatic nucleic acid molecule 
that does not require a ribonucleotide (2'-OH) group within its own nucleic acid sequence for 
activity. 

By 'DNAzyme' is meant, an enzymatic nucleic acid molecule that does not require the 
presence of a 2'-OH group within its own nucleic acid sequence for activity. In particular 
35 embodiments, the enzymatic nucleic acid molecule can have an attached linker or linkers or 
other attached or associated groups, moieties, or chains containing one or more nucleotides 
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with 2'-OH groups. DNAzymes can be synthesized chemically or expressed endogenously in 
vivo, by means of a single stranded DNA vector or equivalent thereof. Non-limiting 
examples of DNAzymes are generally reviewed in Usman et aL, US patent No., 6,159,714; 
Chartrand et al, 1995, NAR 23, 4092; Breaker et al, 1995, Chem. Bio. 2, 655; Santoro et aL, 
5 1997, PNAS 94, 4262; Breaker, 1999, Nature Biotechnology, 17, 422-423; and Santoro et. al, 
2000, J. Am. Chem. Soc, 122, 2433-39. The "10-23" DNAzyme motif is one particular type 
of DNAzyme that was evolved using in vitro selection as generally described in Joyce et aL, 
US 5,807,718 and Santoro et aL, supra. Additional DNAzyme motifs can be selected for 
using techniques similar to those described in these references, and hence, are within the 
1 0 scope of the present invention. 

By "nucleic acid sensor molecule" or "allozyme" as used herein is meant a nucleic 
acid molecule comprising an enzymatic domain and a sensor domain, where the enzymatic 
nucleic acid domain's ability to catalyze a chemical reaction is dependent on the interaction 
with a target signaling molecule, such as a nucleic acid, polynucleotide, oligonucleotide, 
peptide, polypeptide, or protein, for example HBV RT, HBV RT primer, or HBV Enhancer I 
sequence. The introduction of chemical modifications, additional functional groups, and/or 
linkers, to the nucleic acid sensor molecule can provide enhanced catalytic activity of the 
nucleic acid sensor molecule, increased binding affinity of the sensor domain to a target 
nucleic acid, and/or improved nuclease/chemical stability of the nucleic acid sensor 
molecule, and are hence within the scope of the present invention (see for example Usman et 
aL, US Patent Application No. 09/877,526, George et aL, US Patent Nos. 5,834,186 and 
5,741,679, Shih et aL, US Patent No. 5,589,332, Nathan et aL, US Patent No 5,871,914, 
Nathan and Ellington, International PCT pubhcation No. WO 00/24931, Breaker et aL, 
Intemational PCT Pubhcation Nos. WO 00/26226 and 98/27104, and SuUenger et aL, US 
Patent Application Serial No. 09/205,520). 

By "sensor component" or "sensor domain" of the nucleic acid sensor molecule as 
used herein is meant, a nucleic acid sequence (e.g., RNA or DNA or analogs thereof) which 
interacts with a target signaling molecule, for example a nucleic acid sequence in one or more 
regions of a target nucleic acid molecule or more than one target nucleic acid molecule, and 
30 which interaction causes the enzymatic nucleic acid component of the nucleic acid sensor 
molecule to either catalyze a reaction or stop catalyzing a reaction. In the presence of target 
signaling molecule of the invention, such as HBV RT, HBV RT primer, or HBV Enhancer I 
sequence, the ability of the sensor component, for example, to modulate the catalytic activity 
of the nucleic acid sensor molecule, is altered or diminished in a manner that can be detected 
35 or measured. The sensor component can comprise recognition properties relating to chemical 
or physical signals capable of modulating the nucleic acid sensor molecule via chemical or 
physical changes to the structure of the nucleic acid sensor molecule. The sensor component 
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can be derived from a naturally occurring nucleic acid binding sequence, for example, RNAs 
that bind to other nucleic acid sequences in vivo. Alternately, the sensor component can be 
derived from a nucleic acid molecule (aptamer), which is evolved to bind to a nucleic acid 
sequence within a target nucleic acid molecule. The sensor component can be covalently 
5 linked to the nucleic acid sensor molecule, or can be non-covalently associated, A person 
skilled in the art will recognize that all that is required is that the sensor component is able to 
selectively modulate the activity of the nucleic acid sensor molecule to catalyze a reaction. 

By "target molecule" or *target signaling molecule" is meant a molecule capable of 
interacting with a nucleic acid sensor molecule, specifically a sensor domain of a nucleic acid 

10 sensor molecule, in a manner that causes the nucleic acid sensor molecule to be active or 
inactive. The interaction of the signaling agent with a nucleic acid sensor molecule can result 
in modification of the enzymatic nucleic acid component of the nucleic acid sensor molecule 
via chemical, physical, topological, or conformational changes to the structure of the 
molecule, such that the activity of the enzymatic nucleic acid component of the nucleic acid 

1 5 sensor molecule is modulated, for example is activated or inactivated. Signaling agents can 
comprise target signaling molecules such as macromolecules, ligands, small molecules, 
metals and ions, nucleic acid molecules including but not limited to RNA and DNA or 
analogs thereof, proteins, peptides, antibodies, polysaccharides, lipids, sugars, microbial or 
cellular metabolites, pharmaceuticals, and organic and inorganic molecules in a purified or 

20 unpurified form, for example HBV RT or HBV RT primer. 

By "sufficient length" is meant a nucleic acid molecule long enough to provide the 
intended function under the expected condition. For example, a nucleic acid molecule of the 
invention needs to be of "sufficient length" to provide stable binding to a target site under the 
expected binding conditions and environment, hi another non-limiting example, for the 

25 binding arms of an enzymatic nucleic acid, "sufficient length" means that the binding arm 
sequence is long enough to provide stable binding to a target site under the expected reaction 
conditions and environment. The binding arms are not so long as to prevent usefiil tumover 
of the nucleic acid molecule. By "stably interact" is meant interaction of the oligonucleotides 
with target nucleic acid {e.g,, by forming hydrogen bonds with complementary nucleotides in 

30 the target under physiological conditions) that is sufficient for the intended purpose (e.g., 
cleavage of target RNA by an enzyme). 

By "equivalent" RNA to HBV or HCV is meant to include those naturally occurring 
RNA molecules having homology (partial or complete) to HBV or HCV proteins or encoding 
for proteins with similar fiinction as HBV or HCV in various organisms, including human, 
35 rodent, primate, rabbit, pig, protozoans, fiangi, plants, and other microorganisms and 
parasites. The equivalent RNA sequence also includes in addition to the coding region. 
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regions such as 5 '-untranslated region, 3 '-untranslated region, introns, intron-exon junction 
and the like. 



The term "component" of HBV or HCV as used herein refers to a peptide or protein 
5 subunit expressed from a HBV or HCV gene. 

By "homology" is meant the nucleotide sequence of two or more nucleic acid 
molecules is partially or completely identical. 

By "antisense nucleic acid", it is meant a non-enzymatic nucleic acid molecule that 
binds to target RNA by means of RNA-RNA or RNA-DNA or RNA-PNA (protein nucleic 

10 acid; Egholm et al., 1993 Nature 365, 566) interactions and alters the activity of the target 
RNA (for a review, see Stein and Cheng, 1993 Science 261, 1004 and Woolf et ai, US patent 
No. 5,849,902). Typically, antisense molecules are complementary to a target sequence 
along a single contiguous sequence of the antisense molecule. However, in certain 
embodiments, an antisense molecule can bind to substrate such that the substrate molecule 

15 forms a loop, and/or an antisense molecule can bind such that the antisense molecule forms a 
loop. Thus, the antisense molecule can be complementary to two or more non-contiguous 
substrate sequences or two or more non-contiguous sequence portions of an antisense 
molecule c^ be complementary to a target sequence, or both. For a review of current 
antisense strategies, see Schmajuk et aL, 1999, J. Biol. Chem., 274, 21783-21789, Delihas et 

20 a/., 1997, Nature, 15, 751-753, Stein et aL, 1997, Antisense N. A, Drug Dev., 7, 151, Crooke, 
2000, Methods EnzymoL, 313, 3-45; Crooke, 1998, Biotech. Genet. Eng. Rev., 15, 121-157, 
Crooke, 1997, Ad. Pharmacol., 40, 1-49. Antisense molecules of the instant invention can 
include 2-5A antisense chimera molecules. In addition, antisense DNA can be used to target 
RNA by means of DNA-RNA interactions, thereby activating RNase H, which digests the 

25 target RNA in the duplex. The antisense oligonucleotides can comprise one or more RNAse 
H activating region that is capable of activating RNAse H cleavage of a target RNA. 
Antisense DNA can be synthesized chemically or expressed via the use of a single stranded 
DNA expression vector or equivalent thereof. 

By "RNase H activating region" is meant a region (generally greater than or equal to 4- 
30 25 nucleotides in length, preferably from 5-11 nucleotides in length) of a nucleic acid 
molecule capable of binding to a target RNA to form a non-covalent complex that is 
recognized by cellular RNase H enzyme (see for example Arrow et al., US 5,849,902; Arrow 
et al., US 5,989,912). The RNase H enzyme binds to the nucleic acid molecule-target RNA 
complex and cleaves the target RNA sequence. The RNase H activating region comprises, 
35 for example, phosphodiester, phosphorothioate (for example, at least four of the nucleotides 
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are phosphorothiote substitutions; more specifically, 4-11 of the nucleotides are 
phosphorothiote substitutions), phosphorodithioate, 5'-thiophosphate, or methylphosphonate 
backbone chemistry or a combination thereof. In addition to one or more backbone 
chemistries described above, the RNase H activating region can also comprise a variety of 
5 sugar chemistries. For example, the RNase H activating region can comprise deoxyribose, 
arabino, fluoroarabino or a combination thereof, nucleotide sugar chemistry. Those skilled in 
the art will recognize that the foregoing are non-limiting examples and that any combination 
of phosphate, sugar and base chemistry of a nucleic acid that supports the activity of RNase 
H enzyme is within the scope of the definition of the RNase H activating region and the 
1 0 instant invention. 

By "2-5A antisense" or "2-5A antisense chimera" is meant an antisense oligonucleotide 
containing a 5 -phosphorylated 2 -5'-linked adenylate residue. These chimeras bind to target 
RNA in a sequence-specific manner and activate a cellular 2-5A-dependent ribonuclease 
which, in tum, cleaves the target RNA (Torrence et al., 1993 Proc. Natl. Acad. Sci. USA 90, 
15 1300; Silverman et al., 2000, Methods EnzymoL, 313, 522-533; Player and Torrence, 1998, 
Pharmacol. Then, 78, 55-113). 

By "triplex nucleic acid" or "triplex oligonucleotide" it is meant a polynucleotide or 
oligonucleotide that can bind to a double-stranded DNA in a sequence-specific manner to 
form a triple-strand helix. Formation of such triple helix structure has been shown to 
20 modulate transcription of the targeted gene (Duval-Valentin et al, 1992, Proc. Natl Acad. 
Sci. USA, 89, 504). Triplex nucleic acid molecules of the invention also include steric blocker 
nucleic acid molecules that bind to the Enhancer I region of HBV DNA (plus strand and/or 
minus strand) and prevent translation of HBV genomic DNA. 

The term "single stranded RNA" (ssRNA) as used herein refers to a naturally occurring 
25 or synthetic ribonucleic acid molecule comprising a linear single strand, for example a 
ssRNA can be a messenger RNA (mRNA), transfer RNA (tRNA), ribosomal RNA (rRNA) 
etc. of a gene. 

The term "single stranded DNA" (ssDNA) as used herein refers to a naturally occurring 
or synthetic deoxyribonucleic acid molecule comprising a linear single strand, for example, a 
30 ssDNA can be a sense or antisense gene sequence or EST (Expressed Sequence Tag). 

The term "allozyme" as used herein refers to an allosteric enzymatic nucleic acid 
molecule, see for example George et al, US Patent Nos. 5,834,186 and 5,741,679, Shih et al, 
US Patent No. 5,589,332, Nathan et al, US Patent No 5,871,914, Nathan and Ellington, 
International PCT publication No. WO 00/24931, Breaker et al. International PCT 
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Publication Nos. WO 00/26226 and 98/27104, and SuUenger et al. International PCX 
publication No. WO 99/29842. 

The term "2-5A chimera" as used herein refers to an oligonucleotide containing a 5'- 
phosphorylated 2 -5*-linked adenylate residue. These chimeras bind to target RNA in a 
5 sequence-specific manner and activate a cellular 2-5A-dependent ribonuclease which, in turn, 
cleaves the target RNA (Torrence et aL, 1993 Proa Natl. Acad, Sci. USA 90, 1300; 
Silverman et aL, 2000, Methods Enzymol, 313, 522-533; Player and Torrence, 1998, 
Pharmacol Ther., 78, 55-113). 

The term "double stranded RNA" or "dsRNA" as used herein refers to a double 
10 stranded RNA molecule capable of RNA interference "RNAi", including short interfering 
RNA "siRNA" see for example Bass, 2001, Nature, 411, 428-429; Elbashir et al., 2001, 
Nature, 411, 494-498; and Kreutzer et al. International PCT Pubhcation No. WO 00/44895; 
Zemicka-Goetz et al. International PCT Pubhcation No. WO 01/36646; Fire, Intemational 
PCT Pubhcation No. WO 99/32619; Plaetinck et al, Intemational PCT Publication No. WO 
15 00/01846; Mello and Fire, hitemational PCT Pubhcation No. WO 01/29058; Deschamps- 
Depaillette, Intemational PCT Pubhcation No. WO 99/07409; and Li et al, Intemational PCT 
Pubhcation No. WO 00/44914. 

By "gene" it is meant, a nucleic acid that encodes an RNA, for example, nucleic acid 
sequences including, but not limited to, stmctural genes encoding a polypeptide. 

20 By "complementarity" is meant that a nucleic acid can form hydrogen bond(s) with 

another nucleic acid sequence by either traditional Watson-Crick or other non-traditional 
types. In reference to the nucleic molecules of the present invention, the binding free energy 
for a nucleic acid molecule with its target or complementary sequence is sufficient to allow 
the relevant function of the nucleic acid to proceed, e.g., ribozjmie cleavage, antisense or 

25 triple helix modulation. Determination of binding free energies for nucleic acid molecules is 
well known in the art (see, e.g., Tumer et al., 1987, CSH Symp, Quant. Biol LII pp, 123-133; 
Frier et al., 1986, Proa. Nat. Acad. Sci, USA 83:9373-9377; Tumer et al., 1987, /. Am. Chem. 
Soc. 109:3783-3785). A percent complementarity indicates the percentage of contiguous 
residues in a nucleic acid molecule that can form hydrogen bonds (e.g., Watson-Crick base 

30 pairing) with a second nucleic acid sequence (e.g., 5, 6, 7, 8, 9, 10 out of 10 being 50%, 60%, 
70%, 80%, 90%, and 100% complementary). "Perfectly complementary" means that all the 
contiguous residues of a nucleic acid sequence will hydrogen bond with the same number of 
contiguous residues in a second nucleic acid sequence. 

As used herein "cell" is used in its usual biological sense, and does not refer to an entire 
35 multicellular organism, e.g., specifically does not refer to a human. The cell can be present in 
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an organism, e.g., birds, plants and mammals such as humans, cows, sheep, apes, monkeys, 
swine, dogs, and cats. The cell can be prokaryotic (e.g., bacterial cell) or eukaryotic (e.g., 
mammalian or plant cell). 

By "HBV proteins" or "HCV proteins" is meant, a protein or a mutant protein 
5 derivative thereof, comprising sequence expressed and/or encoded by the HBV genome. 

By "highly conserved sequence region" is meant a nucleotide sequence of one or more 
regions in a target gene does not vary significantly from one generation to the other or from 
one biological system to the other. 

By "highly conserved nucleic acid binding region" is meant an amino acid sequence of 
10 one or more regions in a target protein that does not vary significantly from one generation to 
the other or from one biological system to the other. 

By "related to the levels of HBV" is meant that the reduction of HBV expression 
(specifically HBV gene) RNA levels and thus reduction in the level of the respective protein 
will relieve, to some extent, the symptoms of the disease or condition. 

15 By "related to the levels of HCV" is meant that the reduction of HCV expression 

(specifically HCV gene) RNA levels and thus reduction in the level of the respective protein 
will relieve, to some extent, the symptoms of the disease or condition. 

By "RNA" is meant a molecule comprising at least one ribonucleotide residue. By 
"ribonucleotide" is meant a nucleotide with a hydroxyl group at the 2' position of a P-D-ribo- 
20 furanose moiety. 

By "vector" is meant any nucleic acid- and/or viral-based technique used to express 
and/or deliver a desired nucleic acid. 

By "patient" is meant an organism, which is a donor or recipient of explanted cells or 
the cells themselves. "Patient" also refers to an organism to which the nucleic acid molecules 
25 of the invention can be administered. In one embodiment, a patient is a mammal or 
mammalian cells. In another embodiment, a patient is a human or human cells. 



Other features and advantages of the invention will be apparent from the following 
description of the preferred embodiments thereof, and from the claims. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 

First the drawings will be described briefly. 
Drawings 

Figure 1 shows the secondary structure model for seven different classes of enzymatic 

5 nucleic acid molecules. Arrow indicates the site of cleavage. indicate the target 

sequence. Lines interspersed with dots are meant to indicate tertiary interactions. - is meant to 
indicate base-paired interaction. Group I Intron: P1-P9.0 represent various stem-loop 
structures (Cech et aL, 1994, Nature Struc. Bio., 1, 273). RNase P (MIRNA): EGS 
represents external guide sequence (Forster et al, 1990, Science, 249, 783; Pace et al, 1990, 

10 J. Biol Chem., 265, 3587). Group II Intron: 5'SS means 5' splice site; 3'SS means 3'-splice 
site; IBS means intron binding site; EBS means exon binding site (Pyle et al, 1994, 
Biochemistry, 33, 2716). VS RNA: I- VI are meant to indicate six stem-loop structures; 
shaded regions are meant to indicate tertiary interaction (Collins, Intemational PCX 
Publication No. WO 96/19577). HDV Ribozyme: I-IV are meant to indicate four stem-loop 

15 stmctures (Been et al, US Patent No. 5,625,047). Hammerhead Ribozyme: I- III are meant 
to indicate three stem-loop stmctures; stems I-III can be of any length and may be 
symmetrical or asymmetrical (Usman et al, 1996, Curr. Op, Struct, Bio., 1, 527). Hairpin 
Ribozyme: Helix 1, 4 and 5 can be of any length; Helix 2 is between 3 and 8 base-pairs long; 
Y is a pyrimidine; Helix 2 (H2) is provided with a least 4 base pairs {i.e., n is 1, 2, 3 or 4) 

20 and helix 5 can be optionally provided of length 2 or more bases (preferably 3-20 bases, i.e., 
m is from 1 - 20 or more). Helix 2 and helix 5 may be covalently linked by one or more 
bases {i.e., r is > 1 base). Helix 1, 4 or 5 may also be extended by 2 or more base pairs {e.g., 
4-20 base pairs) to stabilize the ribozyme structure, and preferably is a protein binding site. 
In each instance, each N and N' independently is any normal or modified base and each dash 

25 represents a potential base-pairing interaction. These nucleotides may be modified at the 
sugar, base or phosphate. Complete base-pairing is not required in the helices, but is 
preferred. Helix 1 and 4 can be of any size {Le., o and p is each independently fi-om 0 to any 
number, e.g., 20) as long as some base-pairing is maintained. Essential bases are shown as 
specific bases in the structure, but those in the art will recognize that one or more may be 

30 modified chemically (abasic, base, sugar and/or phosphate modifications) or replaced with 
another base without significant effect. Helix 4 can be formed from two separate molecules, 
i.e., without a connecting loop. The connecting loop when present may be a ribonucleotide 
with or without modifications to its base, sugar or phosphate. "q" > is 2 bases. The 
connecting loop can also be replaced with a non-nucleotide linker molecule. H refers to 

35 bases A, U, or C. Y refers to pyrimidine bases. " " refers to a covalent bond. (Burke et 

al, 1996, Nucleic Acids & Mol Biol, 10, 129; Chowrira ^2/., US Patent No. 5,631,359). 
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Figure 2 shows examples of chemically stabilized ribozyme motifs. HH Rz, 
represents hammerhead ribozyme motif (Usman et al, 1996, Curr. Op. Struct Bio., 1, 527); 
NCH Rz represents the NCH ribozyme motif (Ludwig & Sproat, Intemational PCX 
Publication No. WO 98/58058); G-Cleaver, represents G-cleaver ribozyme motif (Kore et 
5 al, 1998, Nucleic Acids Research, 26, 4116-4120). N or n, represent independently a 
nucleotide which may be same or different and have complementarity to each other; rl, 
represents ribo-Inosine nucleotide; arrow indicates the site of cleavage within the target. 
Position 4 of the HH Rz and the NCH Rz is shown as having 2'-C-allyl modification, but 
those skilled in the art will recognize that this position can be modified with other 
10 modifications well known in the art, so long as such modifications do not significantly inhibit 
the activity of the ribozyme. 

Figure 3 shows an example of the Amberzyme ribozyme motif that is chemically 
stabilized (see, for example, Beigelman et al, Intemational PCX publication No. WO 
99/55857; also referred to as Class I Motif). The Amberzyme motif is a class of enzymatic 
15 nucleic acid molecules that do not require the presence of a ribonucleotide (2'-OH) group for 
activity. 

Figure 4 shows an example of the Zinzyme A ribozyme motif that is chemically 
stabiUzed (see, for example, Intemational PCT publication No. WO 99/55857; also referred 
to as Class A Motif). The Zinzyme motif is a class of enzymatic nucleic acid molecules that 
20 do not require the presence of a ribonucleotide (2' -OH) group for activity. 

Figure 5 shows an example of a DNAzyme motif described by Santoro et aL, 1997, 
PNAS, 94, 4262. 

Figure 6 is a bar graph showing the percent change in serum HBV DNA levels 
following fourteen days of ribozyme treatment in HBV transgenic mice. Ribozymes 
25 targeting sites 273 (RPI.18341) and 1833 (RPI.18371) of HBV RNA administerd via 
continuous s.c. infusion at 10, 30, and 100 mg/kg/day are compared to continuous s.c. 
infiision administration of scrambled attenuated core ribozyme and saline controls, and orally 
administered 3TC® (300 mg/kg/day) and saline controls. 

Figure 7 is a bar graph showing the mean serum HBV DNA levels following fourteen 
30 days of ribozyme treatment in HBV transgenic mice. Ribozymes targeting sites 273 
(RPL18341) and 1833 (RPL18371) of HBV RNA administerd via continuous s.c. infusion at 
10, 30, and 100 mg/kg/day are compared to continuous s.c. infusion administration of 
scrambled attenuated core ribozyme and saline controls, and orally administered 3TC® (300 
mg/kg/day) and saline controls. 
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Figure 8 is a bar graph showing the decrease in serum HBV DNA (log) levels 
following fourteen days of ribozyme treatment in HBV transgenic mice. Ribozymes 
targeting sites 273 (RPL18341) and 1833 (RPL18371) of HBV RNA administerd via 
continuous s.c. infusion at 10, 30, and 100 mg/kg/day are compared to continuous s.c. 
5 infusion administration of scrambled attenuated core ribozyme and saline controls, and orally 
administered 3TC® (300 mg/kg/day) and saline controls. 

Figure 9 is a bar graph showing the decrease in HBV DNA in HepG2.2.15 cells after 
treatment with ribozymes targeting sites 273 (RPL 18341), 1833 (RPL 18371), 1874 
(RPL18372), and 1873 (RPL18418) of HBV RNA as compared to a scrambled attenuated 
1 0 core ribozyme (RPL20995). 

Figure 10 is a bar graph showing reduction in HBsAg levels following treatment of 
HepG2 cells with anti-HBV arm, stem, and loop-variant ribozymes (RPL 18341, RPI.22644, 
RPL22645, RPL22646, RPI.22647, RPL22648, RPL22649, and RPL22650) targeting site 273 
of the HBV pregenomic RNA as compared to a scrambled attenuated core ribozyme 
15 (RPL20599). 

Figure 11 is a bar graph showing reduction in HBsAg levels following treatment of 
HepG2 cells with RPI 18341 alone or in combination with Lifergen®. At either 500 or 1000 
units of Infergen®, the addition of 200 nM of RPL 18341 results in a 75-77% increase in anti- 
HBV activity as judged by the level of HBsAg secreted from the treated Hep G2 cells. 
20 Conversely, the anti-HBV activity of RPL18341(at 200 nM) is increased 31-39% when used 
in combination of 500 or 1000 units of Infergen®. 

Figure 12 is a bar graph showing reduction in HBsAg levels following treatment of 
HepG2 cells with RPI 18341 alone or in combination with Lamivudine. At 25 nM 
Lamivudine (3TC®), the addition of 100 nM of RPL 18341 results in a 48% increase in anti- 
25 HBV activity as judged by the level of HBsAg secreted from treated Hep G2 cells. 
Conversely, the anti-HBV activity of RPI. 18341 (at 100 nM) is increased 31% when used in 
combination with 25 nM Lamivudine. 

Figure 13 shows a scheme which outlines the steps involved in HBV reverse 
transcription. The HBV polymerase/reverse transcriptase binds to the 5 '-stem-loop of the 
30 HBV pregenomic RNA and synthesizes a primer from the UUCA template. The reverse 
transcriptase and tetramer primer are translocated to the 3'-DRl site. The RT primer binds to 
the UUCA sequence in the DRl element and minus strand synthesis begins. 
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Figure 14 shows a non-limiting example of inhibition of HBV reverse transcription. A 
decoy molecule binds to the HBV RT primer, thereby preventing translocation of the RT to 
the 3'-DRl site and preventing minus strand synthesis. 

Figure 15 shows data of a HBV nucleic acid screen of 2'-0-allyl modified nucleic acid 
5 molecules. The levels of HbsAg were determined by ELISA. Inhibition of HBV is 
correlated to HBsAg antigen levels. 

Figure 16 shows data of a HBV nucleic acid screen of 2'-0-methyl modified nucleic 
acid molecules. The levels of HbsAg were determined by ELISA. Inhibition of HBV is 
correlated to HBsAg antigen levels. 

10 Figure 17 shows dose response data of 2'-0-methyl modified nucleic acid molecules 

targeting the HBV reverse transcriptase primer compared to levels of HBsAg. 

Figure 18 shows data of nucleic acid screen of nucleic acid molecules (200 nM) 
targeting the HBV Enhancer I core region compared to levels of HBsAg. 

Figure 19 shows data of nucleic acid screen of nucleic acid molecules (400 nM) 
15 targeting the HBV Enhancer I core region compared to levels of HBsAg. 

Figure 20 shows dose response data of nucleic acid molecules targeting the HBV 
Enhancer I core region compared to levels of HBsAg. 

Figure 21 shows a graph depicting HepG2.2.15 tumor growth in athymic nu/nu female 
mice as tumor volume (mm^) vs time (days). 

20 Figure 22 shows a graph depicting HepG2.2.15 tumor growth in athymic nu/nu female 

mice as tumor volume (mm^) vs time (days). Inoculated HepG2.2.15 cells were selected for 
antibiotic resistance to G418 before introduction into the mouse. 

Figure 23 is a schematic representation of the Dual Reporter System utilized to 
demonstrate enzymatic nucleic acid mediated reduction of luciferase activity in cell culture. 

25 Figure 24 shows a schematic view of the secondary structure of the HCV 5'UTR 

(Brown et al, 1992, Nucleic Acids Res., 20, 5041-45; Honda et al, 1999, /. Virol, 73, 1165- 
74). Major structural domains are indicated in bold. Enzymatic nucleic acid cleavage sites are 
indicated by arrows. Solid arrows denote sites amenable to amino-modified enzymatic 
nucleic acid inhibition. Lead cleavage sites (195 and 330) are indicated with oversized solid 

30 arrows. 
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Figure 25 shows a non-limiting example of a nuclease resistant enzymatic nucleic acid 
molecule. Binding amis are indicated as stem I and stem III. Nucleotide modifications are 
indicated as follows: 2'-0-methyl nucleotides, lowercase; ribonucleotides, uppercase G, A; 2' 
-amino-uridine, u; inverted 3 '-3' deoxyabasic, B. The positions of phosphorothioate linkages 
5 at the 5 '-end of each enzymatic nucleic acid are indicated by subscript "s". H indicates A, C 
or U ribonucleotide, A'^' indicates A, C G or U ribonucleotide in substrate, n indicates base 
complementary to the N'. The U4 and U7 positions in the catalytic core are indicated. 

Figure 26 is a set of bar graphs showing enzymatic nucleic acid mediated inhibition of 
HCV-luciferase expression in OST7 cells. OST7 cells were transfected with complexes 
containing reporter plasmids (2 |iig/mL), enzymatic nucleic acids (100 nM) and Upid. The 
ratio of HCV-firefly luciferase luminescence/Renilla luciferase luminescence was determined 
for each enzymatic nucleic acid tested and was compared to treatment with the ICR, an 
irrelevant control enzymatic nucleic acid lacking specificity to the HCV 5'UTR (adjusted to 
1). Results are reported as the mean of triplicate samples ± SD. In Figure 26A, OST7 cells 
were treated with enzymatic nucleic acids (100 nM) targeting conserved sites (indicated by 
cleavage site) within the HCV 5'UTR. In Figure 26B, OST7 cells were treated with a subset 
of enzymatic nucleic acids to lead HCV sites (indicated by cleavage site) and corresponding 
attenuated core (AC) controls. Percent decrease in firefly/Renilla luciferase ratio after 
treatment with active enzymatic nucleic acids as compared to treatment with corresponding 
ACs is shown when the decrease is > 50% and statistically significant. Similar results were 
obtained with 50 nM enzymatic nucleic acid. 

Figure 27 is a series of line graphs showing the dose-dependent inhibition of 
HCV/luciferase expression following enzymatic nucleic acid treatment. Active enzymatic 
nucleic acid was mixed with corresponding AC to maintain a 100 nM total oligonucleotide 
25 concentration and the same lipid charge ratio. The concentration of active enzymatic nucleic 
acid for each point is shown. Figure 27A-E shows enzymatic nucleic acids targeting sites 79, 
81, 142, 195, or 330, respectively. Results are reported as the mean of triplicate samples + 
SD. 

Figure 28 is a set of bar graphs showing reduction of HCV/luciferase RNA and 
30 inhibition of HCV-luciferase expression in OST7 cells. OST7 cells were transfected with 
complexes containing reporter plasmids (2 |ag /ml), enzymatic nucleic acids, BACs or SACs 
(50 nM) and lipid. Results are reported as the mean of triplicate samples ± SD. In Figure 
28A the ratio of HCV-firefly luciferase RNA/Renilla luciferase RNA is shown for each 
enzymatic nucleic acid or control tested. As compared to paired BAC controls (adjusted to 1), 
35 luciferase RNA levels were reduced by 40% and 25% for the site 195 or 330 enzymatic 
nucleic acids, respectively. In Figure 28B the ratio of HCV-firefly luciferase 
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luminescence/Renilla luciferase luminescence is shown after treatment with site 195 or 330 
enzymatic nucleic acids or paired controls. As compared to paired BAG controls (adjusted to 
1), inhibition of protein expression was 70% and 40% for the site 195 or 330 enzymatic 
nucleic acids, respectively P < 0.01. 

5 Figure 29 is a set a bar graphs showing interferon (IFN) alpha 2a and 2b dose response 

in combination with site 195 anti-HCV enzymatic nucleic acid treatment. Figure 29 A shows 
data for IFN alfa 2a treatment. Figure 29B shows data for IFN alfa 2b treatment. Viral yield 
is reported from HeLa cells pretreated with IFN in xmits/ml (U/ml) as indicated for 4 h prior 
to infection and then treated with either 200 nM control (SAC) or site 195 anti-HCV 
10 enzymatic nucleic acid (195 RZ) for 24 h after infection. Cells were infected with a MOI = 
0.1 for 30 min and collected at 24 h post infection. Error bars represent the S.D. of the mean 
of triplicate determinations. 

Figure 30 is a line graph showing site 195 anti-HCV enzymatic nucleic acid dose 
response in combination with interferon (IFN) alpha 2a and 2b pretreatment. Viral yield is 

1 5 reported from HeLa cells pretreated for 4 h with or without IFN and treated with doses of site 
195 anti-HCV enzymatic nucleic acid (195 RZ) as indicated for 24 h after infection. Anti- 
HCV enzymatic nucleic acid was mixed with control oligonucleotide (SAC) to maintain a 
constant 200 nM total dose of nucleic acid for delivery. Cells were infected with a MOI = 0.1 
for 30 min and collected at 24 h post infection. Error bars represent the S.D. of the mean of 

20 triplicate determinations. 

Figure 31 is a set of bar graphs showing data from consensus interferon 
(CIFN)/enzymatic nucleic acid combination treatment. Figure 31A shows CIFN dose 
response with site 195 anti-HCV enzymatic nucleic acid treatment. Viral yield is reported 
from cells pretreated with CIFN in units/ml (U/ml) as indicated and treated with either 200 

25 nM control (SAC) or site 195 anti-HCV enzymatic nucleic acid (195 RZ). Figure 31B shows 
site 195 anti-HCV enzymatic nucleic acid dose response with CIFN pretreatment. Viral yield 
is reported from cells pretreated with or without CIFN and treated with concentrations of site 
195 anti-HCV enzymatic nucleic acid (195 RZ) as indicated. Anti-HCV enzymatic nucleic 
acid was mixed with control oligonucleotide (SAC) to maintain a constant 200 nM total dose 

30 of nucleic acid for delivery. Cells were infected with a MOI = 0.1 for 30 min. and collected at 
24 h post infection. Error bars represent the S.D. of the mean of triplicate determinations. 

Figure 32 is a bar graph showing enzymatic nucleic acid activity and enhanced 
antiviral effect of an anti-HCV enzymatic nucleic acid targeting site 195 used in combination 
with consensus interferon (CIFN). Viral jdeld is reported from cells treated as indicated. 
35 BAC, cells were treated with 200 nM BAC (binding attenuated control) for 24 h after 
infection; CIFN+BAC, cells were treated with 12.5 U/ml CIFN for 4 h prior to infection and 
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with 200 nM BAG for 24 h after infection; 195 RZ, cells were treated with 200 nM site 195 
anti-HCV enzymatic nucleic acid for 24 h after infection; CIFN +195 RZ, cells were treated 
with 12.5 U/ml CIFN for 4 h prior to infection and with 200 nM site 195 anti-HCV enzymatic 
nucleic acid for 24 h after infection. Cells were infected with a MOI = 0. 1 for 30 min. Error 
5 bars represent the S.D. of the mean of triplicate determinations. 

Figure 33 is a bar graph showing inhibition of a HCV-PV chimera replication by 
treatment with zinzyme enzymatic nucleic acid molecules targeting different sites within the 
HCV 5'-UTR compared to a scrambled attenuated core control (SAC) zinzyme. 

Figure 34 is a bar graph showing inhibition of a HCV-PV chimera replication by 
10 antisense nucleic acid molecules targeting conserved regions of the HCV 5'-UTR compared 
to scrambled antisense controls. 

Figure 35 shows the structure of compounds (2-5 A) utilized in the study. "X" denotes 
the position of oxygen (O) in analog I or sulfiir (S) in thiophosphate (P=S) analog II. The 2- 
5A compounds were synthesized, deprotected and purified as described herein utilizing CPG 

15 support with 3'-inverted abasic nucleotide. For chain extension 5'-0-(4,4'-dimetoxytrityl)-3'- 
0-(tert-butyldimethylsilyl)-N6-benzoyladenosine-2-cyanoethyl-N,N-diisopropyl- 
phosphoramidite (Chem. Genes Corp., Waltham, MA) was employed. Introduction of a 5'- 
terminal phosphate (analog I) or thiophosphate (analog II) group was performed with 
"Chemical Phosphorylation Reagent" (Glen Research, Sterling , VA). Structures of the final 

20 compounds were confirmed by MALDI-TOF analysis. 

Figure 36 is a bar graph showing ribozyme activity and enhanced antiviral effect. (A) 
Interferon/ribozyme combination treatment. (B) 2-5A/ribozyme combination treatment. HeLa 
cells seeded in 96-well plates (10,000 cells per well) were pretreated as indicated for 4 hours. 
For pretreatment, SAC (RPI 17894), RZ (RPI 13919), and 2-5A analog I (RPI 21096) (200 

25 nM) were complexed with lipid cytofectin. Cells were then infected with HCV-PV at a 
multiplicity of infection of 0.1. Virus inoculum was replaced after 30 minutes with media 
containing 5% serum and 100 nM RZ or SAC as indicated, complexed with cytofectin 
RPI.9778. After 20 hours, cells were lysed by 3 ft-eeze/thaw cycles and virus was quantified 
by plaque assay. Plaque forming units (PFU)/ml are shown as the mean of triplicate samples 

30 + SEM. The absolute amount of viral yield in treated cells varied from day to day, 
presumably due to day to day variations in cell plating and transfection complexation. None, 
normal media; IFN, 10 U/ml consensus interferon; SAC, scrambled arm attenuated core 
control (RPI 17894); RZ, anti-HCV ribozyme (RPI 13919); 2-5 A, (RPI 21096). 

Figure 37 is a graph showing the inhibition of viral replication with anti-HCV 
35 ribozyme (RPI 13919) or 2-5A (RPI 21096) treatment. HeLa cells were treated as described 
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in Figure 36 except that there was no pretreatment and 200 nM oligonucleotide was used for 
treatment. 2-5 A P==S contains a 5 '-terminal thiophosphate (RPI21095) (see Figure 35). 

Figure 38 is a bar graph showing anti-HCV ribozyme in combination with 2-5A 
treatment. HeLa cells were treated as described in Figure 37 except concentrations were co- 
5 varied as shown to maintain a constant 200 nM total oligonucleotide dose for transfection. 
Cells treated with 50 nM anti-HCV ribozyme (RPI 13919) (middle bars) were also treated 
with 150 nM SAC (RPI 17894) or 2-5A (RPI 21096); likewise, cells treated with 100 nM 
anti-HCV ribozyme (bars at right) were also treated with 100 nM SAC or 2-5 A. 

Mechanism of action of Nucleic Acid Molecules of the Invention 

10 Decoy: Nucleic acid decoy molecules are mimetics of naturally occurring nucleic acid 

molecules or portions of naturally occurring nucleic acid molecules that can be used to 
modulate the function of a specific protein or a nucleic acid whose activity is dependant on 
interaction with the naturally occurring nucleic acid molecule. Decoys modulate the function 
of a target protein or nucleic acid by competing with authentic nucleic acid binding to the 

1 5 ligand of interest. Often, the nucleic acid decoy is a truncated version of a nucleic acid 
sequence that is recognized, for example by a particular protein, such as a transcription factor 
or polymerase. Decoys can be chemically modified to increase binding affinity to the target 
ligand as well as to increase the enzymatic and chemical stability of the decoy. In addition, 
bridging and non-bridging linkers can be introduced into the decoy sequence to provide 

20 additional binding affinity to the target ligand. Decoy molecules of the invention that bind to 
an HCV or HBV target, such as HBV reverse transcriptase or HBV reverse transcriptase 
primer, or an enhancer region of the HBV pregenomic RNA, for example the Enhancer I 
element, modulate the transcription of RNA to DNA and therefore modulate expression of 
the pregenomic RNA of the virus (see Figures 13 and 14). 

25 Aptamer : Nucleic acid aptamers can be selected to specifically bind to a particular 

ligand of interest (see for example Gold et aL, US 5,567,588 and US 5,475,096, Gold et aL, 
1995, Annu. Rev. Biochem., 64, 763; Brody and Gold, 2000, J. BiotechnoL, 74, 5; Sun, 2000, 
Curr. Opin, Mol. Ther., 2, 100; Kusser, 2000, J. BiotechnoL, 74, 27; Hermann and Patel, 
2000, Science, 287, 820; and Jayasena, 1999, Clinical Chemistry, 45, 1628). For example, 

30 the use of in vitro selection can be applied to evolve nucleic acid aptamers with binding 
specificity for HBV RT and/or HBV RT primer. Nucleic acid aptamers can include chemical 
modifications and linkers as described herein. Aptamer molecules of the invention that bind 
to a reverse transcriptase or reverse transcriptase primer, such as HBV reverse transcriptase 
or HBV reverse transcriptase primer, modulate the transcription of RNA to DNA and 

35 therefore modulate expression of the pregenomic RNA of the virus. 
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Antisense : Antisense molecules can be modified or immodified RNA, DNA, or mixed 
polymer oligonucleotides and primarily function by specifically binding to matching 
sequences resulting in modulation of peptide synthesis (Wu-Pong, Nov 1994, BioPharm, 20- 
33). The antisense oligonucleotide binds to target RNA by Watson Crick base-pairing and 
5 blocks gene expression by preventing ribosomal translation of the bound sequences either by 
steric blocking or by activating RNase H enzyme. Antisense molecules can also alter protein 
synthesis by interfering with RNA processing or transport from the nucleus into the 
cytoplasm (Mukhopadhyay & Roth, 1996, Crit Rev. in Oncogenesis 7, 151-190). 

In addition, binding of single stranded DNA to RNA may result in nuclease degradation 
10 of the heteroduplex (Wu-Pong, supra; Crooke, supra). To date, the only backbone modified 
DNA chemistry which will act as substrates for RNase H are phosphorothioates, 
phosphorodithioates, and borontrifluoridates. Recently, it has been reported that 2'-arabino 
and 2'-fluoro arabino- containing oligos can also activate RNase H activity. 

A number of antisense molecules have been described that utilize novel configurations 
15 of chemically modified nucleotides, secondary structure, and/or RNase H substrate domains 
(Woolf et al. International PCT Publication No. WO 98/13526; Thompson et al, USSN 
60/082,404 which was filed on April 20, 1998; Hartmann et al, USSN 60/101,174 which was 
filed on September 21, 1998) all of these are incorporated by reference herein in their 
entirety. 

20 Antisense DNA can be used to target RNA by means of DNA-RNA interactions, 

thereby activating RNase H, which digests the target RNA in the duplex. Antisense DNA 
can be chemically synthesized or can be expressed via the use of a single stranded DNA 
intracellular expression vector or the equivalent thereof. 

Triplex Forming Oligonucleotides (TFO) : Single stranded oligonucleotide can be 
25 designed to bind to genomic DNA in a sequence specific maimer. TFOs can be comprised of 
pyrimidine-rich oligonucleotides which bind DNA helices through Hoogsteen Base-pairing 
(Wu-Pong, supra). In addition, TFOs can be chemically modified to increase binding affinity 
to target DNA sequences. The resulting triple helix composed of the DNA sense, DNA 
antisense, and TFO disrupts RNA synthesis by RNA polymerase. The TFO mechanism can 
30 result in gene expression or cell death since binding may be irreversible (Mukhopadhyay & 
Roth, supra) 

2 '-5' Oligoadenvlates : The 2-5 A system is an interferon-mediated mechanism for RNA 
degradation found in higher vertebrates (Mitra et al., 1996, Proc Nat Acad Sci USA 93, 6780- 
6785). Two types of enzymes, 2-5A synthetase and RNase L, are required for RNA 
35 cleavage. The 2-5 A synthetases require double stranded RNA to form 2 '-5' oligoadenylates 
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(2-5A). 2-5 A then acts as an allosteric effector for utilizing RNase L, which has the abihty to 
cleave single stranded RNA. The ability to form 2-5A structures with double stranded RNA 
makes this system particularly useful for modulation of viral replication. 

(2'-5') oligoadenylate structures can be covalently linked to antisense molecules to 
5 form chimeric oligonucleotides capable of RNA cleavage (Torrence, supra). These 
molecules putatively bind and activate a 2-5 A-dependent RNase, the oligonucleotide/enzyme 
complex then binds to a target RNA molecule which can then be cleaved by the RNase 
enzyme. The covalent attachment of 2 '-5' oligoadenylate structures is not limited to 
antisense applications, and can be further elaborated to include attachment to nucleic acid 
1 0 molecules of the instant invention. 

RNA interference (RNAi) : RNA interference refers to the process of sequence specific 
post transcriptional gene silencing in animals mediated by short interfering RNAs (siRNA) 
(Fire et al, 1998, Nature, 391, 806). The corresponding process in plants is commonly 
referred to as post transcriptional gene silencing or RNA silencing and is also referred to as 

15 quelling in fungi. The process of post transcriptional gene silencing is thought to be an 
evolutionarily conserved cellular defense mechanism used to prevent the expression of 
foreign genes which is commonly shared by diverse flora and phyla (Fire et al., 1999, Trends 
Genet., 15, 358). Such protection fi*om foreign gene expression may have evolved in 
response to the production of double stranded RNAs (dsRNA) derived firom viral infection or 

20 the random integration of transposon elements into a host genome via a cellular response that 
specifically destroys homologous single stranded RNA or viral genomic RNA. The presence 
of dsRNA in cells triggers the RNAi response though a mechanism that has yet to be fully 
characterized. This mechanism appears to be different from the interferon response that 
results from dsRNA mediated activation of protein kinase PKR and 2 ',5 '-oligoadenylate 

25 synthetase resulting in non-specific cleavage of mRNA by ribonuclease L. 

The presence of long dsRNAs in cells stimulates the activity of a ribonuclease III 
enzyme referred to as dicer. Dicer is involved in the processing of the dsRNA into short 
pieces of dsRNA known as short interfering RNAs (siRNA) (Berstein et aL, 2001, Nature, 
409, 363). Short interfering RNAs derived from dicer activity are typically about 21-23 

30 nucleotides in length and comprise about 19 base pair duplexes. Dicer has also been 
implicated in the excision of 21 and 22 nucleotide small temporal RNAs (stRNA) from 
precursor RNA of conserved structure that are implicated in translational control (Hutvagner 
et aL, 2001, Science, 293, 834). The RNAi response also features an endonuclease complex 
containing a siRNA, commonly referred to as an RNA-induced silencing complex (RISC), 

35 which mediates cleavage of single stranded RNA having sequence homologous to the siRNA. 
Cleavage of the target RNA takes place in the middle of the region complementary to the 
guide sequence of the siRNA duplex (Elbashir et aL, 2001, Genes Dev., 15, 188). 
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Short interfering RNA mediated RNAi has been studied in a variety of systems. Fire et 
aL, 1998, Nature, 391, 806, were the first to observe RNAi in C. Elegans. Wianny and 
Goetz, 1999, Nature Cell Biol, 2, 70, describes RNAi mediated by dsRNA in mouse 
embryos. Hammond et aL, 2000, Nature, 404, 293, describe RNAi in Drosophila cells 
5 transfected with dsRNA. Elbashir et aL, 2001, Nature, 411, 494, describe RNAi induced by 
introduction of duplexes of synthetic 21 -nucleotide RNAs in cultured mammalian cells 
including human embryonic kidney and HeLa cells. Recent work in Drosophila embryonic 
lysates has revealed certain requirements for siRNA length, structure, chemical composition, 
and sequence that are essential to mediate efficient RNAi activity. These studies have shown 

10 that 21 nucleotide siRNA duplexes are most active when containing two nucleotide 3'- 
overhangs. Furthermore, substitution of one or both siRNA strands with 2'-deoxy or 2'-0- 
methyl nucleotides abolishes RNAi activity, whereas substitution of 3 '-terminal siRNA 
nucleotides with deoxy nucleotides was shown to be tolerated. Mismatch sequences in the 
center of the siRNA duplex were also shown to abolish RNAi activity. In addition, these 

15 studies also indicate that the position of the cleavage site in the target RNA is defined by the 
5 '-end of the siRNA guide sequence rather than the 3 '-end (Elbashir et aL, 2001, EMBO J„ 
20, 6877). Other studies have indicated that a 5 '-phosphate on the target-complementary 
strand of a siRNA duplex is required for siRNA activity and that ATP is utilized to maintain 
the 5'-phosphate moiety on the siRNA (Nykanen et aL, 2001, Cell, 107, 309), however 

20 siRNA molecules lacking a 5 '-phosphate are active when introduced exogenously, suggesting 
that 5 '-phosphorylation of siRNA constructs may occur in vivo, 

Enzvmatic Nucleic Acid : Several varieties of naturally occurring enzymatic RNAs are 
presently known (Doherty and Doudna, 2001, Annu. Rev. Biophys. Biomol. Struct., 30, 457- 
475; Symons, 1994, Curr. Opin. Struct. BioL, 4, 322-30). In addition, several in vitro 

25 selection (evolution) strategies (Orgel, 1979, Proc. R. Soc. London, B 205, 435) have been 
used to evolve new nucleic acid catalysts capable of catalyzing cleavage and ligation of 
phosphodiester linkages (Joyce, 1989, Gene, 82, 83-87; Beaudry et aL, 1992, Science 257, 
635-641; Joyce, 1992, Scientific American 267, 90-97; Breaker et aL, 1994, TIBTECH 12, 
268; Bartel et aL, 1993, Science 261:1411-1418; Szostak, 1993, TIBS 17, 89-93; Kumar et 

30 aL, 1995, FASEB J., 9, 1183; Breaker, 1996, Curr. Op. Biotech., 7, 442; Santoro et aL, 1997, 
Proc. Natl Acad. ScL, 94, 4262; Tang et aL, 1997, RNA 3, 914; Nakamaye & Eckstein, 1994, 
supra\ Long & Uhlenbeck, 1994, supra; Ishizaka et al., 1995, supra\ Vaish et aL, 1997, 
Biochemistry 36, 6495). Each can catalyze a series of reactions including the hydrolysis of 
phosphodiester bonds in trans (and thus can cleave other RNA molecules) under 

35 physiological conditions. 
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Nucleic acid molecules of this invention can block HBV or HCV protein expression 
and can be used to treat disease or diagnose disease associated with the levels of HBV or 
HCV. 

The enzymatic nature of an enzymatic nucleic acid has significant advantages, such as 
5 the concentration of nucleic acid necessary to affect a therapeutic treatment is low. This 
advantage reflects the ability of the enzymatic nucleic acid molecule to act enzymatically. 
Thus, a single enzymatic nucleic acid molecule is able to cleave many molecules of target 
RNA. In addition, the enzymatic nucleic acid molecule is a highly specific modulator, with 
the specificity of modulation depending not only on the base-pairing mechanism of binding 
10 to the target RNA, but also on the mechanism of target RNA cleavage. Single mismatches, 
or base-substitutions, near the site of cleavage can be chosen to completely eliminate catalytic 
activity of an enzymatic nucleic acid molecule. 

Nucleic acid molecules having an endonuclease enzymatic activity are able to 
repeatedly cleave other separate RNA molecules in a nucleotide base sequence-specific 

15 manner. With proper design and construction, such enzymatic nucleic acid molecules can be 
targeted to any RNA transcript, and efficient cleavage achieved in vitro (Zaug et al,^ 324, 
Nature 429 1986; Uhlenbeck, 1987 Nature 328, 596; Kim et al., 84 Proa, Natl Acad, ScL 
USA 8788, 1987; Dreyfus, 1988, Einstein Quart, J, Bio. Med,, 6, 92; Haseloff and Gerlach, 
334 Nature 585, 1988; Cech, 260 JAMA 3030, 1988; and Jefferies et al., 17 Nucleic Acids 

20 Research 1371, 1989; Chartrand et al, 1995, Nucleic Acids Research 23, 4092; Santoro et 
al, 1997, PNAS 94, 4262). 

Because of their sequence specificity, ^ra/t^-cleaving enzymatic nucleic acid molecules 
show promise as therapeutic agents for human disease (Usman & McSwiggen, 1995 Ann, 
Rep, Med, Chem. 30, 285-294; Christoffersen and Marr, 1995 J. Med, Chem. 38, 2023-2037). 
25 Enzymatic nucleic acid molecule can be designed to cleave specific RNA targets within the 
background of cellular RNA. Such a cleavage event renders the RNA non-functional and 
abrogates protein expression from that RNA. In this manner, synthesis of a protein 
associated with a disease state can be selectively modulated(Warashina et al, 1999, 
Chemistry and Biology, 6, 237-250. 

30 The present invention also features nucleic acid sensor molecules or allozymes having 

sensor domains comprising nucleic acid decoys and/or aptamers of the invention. Interaction 
of the nucleic acid sensor molecule's sensor domain with a molecular target, such as HCV or 
HBV target, e.g., HBV RT and/or HBV RT primer, can activate or inactivate the enzymatic 
nucleic acid domain of the nucleic acid sensor molecule, such that the activity of the nucleic 

35 acid sensor molecule is modulated in the presence of the target-signaling molecule. The 
nucleic acid sensor molecule can be designed to be active in the presence of the target 
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molecule or alternately, can be designed to be inactive in the presence of the molecular target. 
For example, a nucleic acid sensor molecule is designed with a sensor domain having the 
sequence (UUCA)^, where n is an integer from 1-10. In a non-limiting example, interaction 

of the HBV RT primer with the sensor domain of the nucleic acid sensor molecule can 
5 activate the enzymatic nucleic acid domain of the nucleic acid sensor molecule such that the 
sensor molecule catalyzes a reaction, for example cleavage of HBV RNA. In this example, 
the nucleic acid sensor molecule is activated in the presence of HBV RT or HBV RT primer, 
and can be used as a therapeutic to treat HBV infection. Altemately, the reaction can 
comprise cleavage or ligation of a labeled nucleic acid reporter molecule, providing a useful 
10 diagnostic reagent to detect the presence of HBV in a system. 

HCV Target sites 

Targets for useful nucleic acid molecules and nuclease activating compounds or 
chimeras can be determined as disclosed in Draper et al, WO 93/23569; Sullivan et al, WO 
93/23057; Thompson et al, WO 94/02595; Draper et aL, WO 95/04818; McSwiggen et al, 

15 US Patent No. 5,525,468. Rather than repeat the guidance provided in those documents here, 
below are provided specific examples of such methods, not limiting to those in the art. 
Nucleic acid molecules and nuclease activating compounds or chimeras to such targets are 
designed as described in those applications and synthesized to be tested in vitro and in vivo, 
as also described. Such nucleic acid molecules and nuclease activating compounds or 

20 chimeras can also be optimized and delivered as described therein. 

The sequence of HCV RNAs were screened for optimal enzymatic nucleic acid 
molecule target sites using a computer folding algorithm. Enzymatic nucleic acid cleavage 
sites were identified. These sites are shown in Tables XVIII, XIX, XX and XXIII (All 
sequences are 5' to 3' in the tables). The nucleotide base position is noted in the tables as 
25 that site to be cleaved by the designated type of enzymatic nucleic acid molecule. The 
nucleotide base position is noted in the tables as that site to be cleaved by the designated type 
of enzymatic nucleic acid molecule. 

Because HCV RNAs are highly homologous in certain regions, some enzymatic nucleic 
acid molecule target sites are also homologous. In this case, a single enzymatic nucleic acid 
30 molecule will target different classes of HCV RNA. The advantage of one enzymatic nucleic 
acid molecule that targets several classes of HCV RNA is clear, especially in cases where one 
or more of these RNAs can contribute to the disease state. 

Enzymatic nucleic acid molecules were designed that could bind and were individually 
analyzed by computer folding (Jaeger et aL, 1989 Proc. Natl Acad. Sci. USA, 86, 7706) to 
35 assess whether the enzymatic nucleic acid molecule sequences fold into the appropriate 
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secondary structure. Those enzymatic nucleic acid molecules with unfavorable 
intramolecular interactions between the binding arms and the catalytic core are eliminated 
from consideration. Varying binding arm lengths can be chosen to optimize activity. 
Generally, at least 5 bases on each arm are able to bind to, or otherwise interact with, the 
5 target RNA. Enzymatic nucleic acid molecules were designed to anneal to various sites in the 
mRNA message. The binding arms are complementary to the target site sequences described 
above. 

HBV Target sites 

Targets for useful ribozymes and antisense nucleic acids targeting HBV can be 

10 determined as disclosed in Draper et al, WO 93/23569; Sullivan et al, WO 93/23057; 
Thompson et al, WO 94/02595; Draper et aL, WO 95/04818; McSwiggen et al, US Patent 
No. 5,525,468. Other examples include the following PCT applications, which concem 
inactivation of expression of disease-related genes: WO 95/23225, WO 95/13380, WO 
94/02595. Rather than repeat the guidance provided in those documents here, below are 

15 provided specific examples of such methods, not limiting to those in the art. Ribozymes and 
antisense to such targets are designed as described in those applications and synthesized to be 
tested in vitro and in vivo^ as also described. The sequence of human HBV RNAs (for 
example, accession AF 100308.1; HBV strain 2-18; additionally, other HBV strains can be 
screened by one skilled in the art, see Table III for other possible strains) were screened for 

20 optimal enzymatic nucleic acid and antisense target sites using a computer-folding algorithm. 
Antisense, hammerhead, DNAzyme, NCH (Liozyme), amberzyme, zinzyme or G-Cleaver 
ribozyme binding/cleavage sites were identified. These sites are shown in Tables V to XI 
(all sequences are 5' to 3' in the tables; X can be any base-paired sequence, the actual 
sequence is not relevant here). The nucleotide base position is noted in the Tables as that site 

25 to be cleaved by the designated type of enzymatic nucleic acid molecule. Table IV shows 
substrate positions selected from Renbo et al, 1987, Sci. Sin., 30, 507, used in Draper, USSN 
(07/882,712), filed May 14, 1992, entitled "METHOD AND REAGENT FOR INHIBITING 
HEPATITIS B VIRUS REPLICATION" and Draper et aL, Intemational PCT publication No. 
WO 93/23569, filed April 29, 1993, entitled "METHOD AND REAGENT FOR 

30 INHIBITING VIRAL REPLICATION". While human sequences can be screened and 
enzymatic nucleic acid molecule and/or antisense thereafter designed, as discussed in 
Stinchcomb et al, WO 95/23225, mouse targeted ribozymes can be useful to test efficacy of 
action of the enzymatic nucleic acid molecule and/or antisense prior to testing in humans. 

Antisense, hammerhead, DNAzyme, NCH (Inozyme), amberzyme, zinzyme or G- 
35 Cleaver ribozyme binding/cleavage sites were identified, as discussed above. The nucleic 
acid molecules were individually analyzed by computer folding (Jaeger et al, 1989 Proc. 



65 



MBHB02,249-E (400.042US) 



Natl. Acad. Set USA, 86, 7706) to assess whether the sequences fold into the appropriate 
secondary structure. Those nucleic acid molecules with unfavorable intramolecular 
interactions such as between the binding arms and the catalytic core were eliminated from 
consideration. Varying binding arm lengths can be chosen to optimize activity. 

5 Antisense, hammerhead, DNAzyme, NCH, amberzyme, zinzyme or G-Cleaver 

ribozyme binding/cleavage sites were identified and were designed to anneal to various sites 
in the RNA target. The binding arms are complementary to the target site sequences 
described above. The nucleic acid molecules were chemically synthesized. The method of 
synthesis used follows the procedure for normal DNA/RNA synthesis as described below and 
10 in Usman et al, 1987 J. Am. Chem. Soc, 109, 7845; Scaringe et al., 1990 Nucleic Acids 
Res., 18, 5433; Wincott et al, 1995 Nucleic Acids Res. 23, 2677-2684; and Caruthers et al, 
1992, Methods in Enzymology 21 1,3-19. 

Svnthesis of Nucleic acid Molecules 

Synthesis of nucleic acids greater than 100 nucleotides in length is difficult using 
15 automated methods, and the therapeutic cost of such molecules is prohibitive. In this 
invention, small nucleic acid motifs ("small" refers to nucleic acid motifs no more than 100 
nucleotides in length, preferably no more than 80 nucleotides in length, and most preferably 
no more than 50 nucleotides in length; e.g., decoy nucleic acid molecules, aptamer nucleic 
acid molecules antisense nucleic acid molecules, enzymatic nucleic acid molecules) are 
20 preferably used for exogenous delivery. The simple structure of these molecules increases 
the ability of the nucleic acid to invade targeted regions of protein and/or RNA structure. 
Exemplary molecules of the instant invention are chemically synthesized, and others can 
similarly be synthesized. 

Oligonucleotides (e.g., DNA oligonucleotides) are synthesized using protocols known 
25 in the art, for example as described in Caruthers et al., 1992, Methods in Enzymology 211,3- 
19, Thompson et al, Intemational PCT PubUcation No. WO 99/54459, Wincott et al, 1995, 
Nucleic Acids Res. 23, 2677-2684, Wincott et al, 1997, Methods Mol. Bio., 74, 59, Brennan 
et al, 1998, Biotechnol Bioeng., 61, 33-45, and Brennan, US patent No. 6,001,311. The 
synthesis of oligonucleotides makes use of common nucleic acid protecting and coupling 
30 groups, such as dimethoxytrityl at the 5 -end, and phosphoramidites at the 3'-end. In a non- 
limiting example, small scale syntheses are conducted on a 394 Applied Biosystems, Inc. 
synthesizer using a 0.2 lamol scale protocol with a 2.5 min coupling step for 2'-0-methylated 
nucleotides and a 45 sec coupling step for 2'-deoxy nucleotides. Table II outlines the 
amounts and the contact times of the reagents used in the synthesis cycle. Alternatively, 
35 syntheses at the 0.2 jxmol scale can be performed on a 96-well plate synthesizer, such as the 
instrument produced by Protogene (Palo Alto, CA) with minimal modification to the cycle. 
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A 33-fold excess (60 |iL of 0.11 M = 6.6 |imol) of 2'-0-methyl phosphoramidite and a 105- 
fold excess of S-ethyl tetrazole (60 |aL of 0.25 M = 15 ^imol) can be used in each coupling 
cycle of 2'-0-methyl residues relative to polymer-bound 5'-hydroxyl. A 22-fold excess (40 
|iL of 0. 1 1 M = 4.4 lamol) of deoxy phosphoramidite and a 70-fold excess of S-ethyl tetrazole 
5 (40 |iiL of 0.25 M = 10 |imol) can be used in each coupling cycle of deoxy residues relative to 
polymer-bound 5'-hydroxyl. Average coupling yields on the 394 Applied Biosystems, Inc. 
synthesizer, determined by colorimetric quantitation of the trityl fractions, are typically 97.5- 
99%. Other oligonucleotide synthesis reagents for the 394 Applied Biosystems, Inc. 
synthesizer include the following: detritylation solution is 3% TCA in methylene chloride 
10 (ABI); capping is performed with 16% iV-methyl imidazole in THF (ABI) and 10% acetic 
anhydride/10% 2,6-lutidine in THF (ABI); and oxidation solution is 16.9 mM I2, 49 mM 

pyridine, 9% water in THF (PERSEPTIVE^^. Burdick & Jackson Synthesis Grade 
acetonitrile is used directly from the reagent bottle. S-Ethyltetrazole solution (0.25 M in 
acetonitrile) is made up from the solid obtained from American Intemational Chemical, Inc. 
15 Altemately, for the introduction of phosphorothioate linkages, Beaucage reagent (3H-1,2- 
Benzodithiol-3-one 1,1 -dioxide, 0.05 M in acetonitrile) is used. 

Deprotection of the DNA-based oligonucleotides is performed as follows: the polymer- 
bound trityl-on oligoribonucleotide is transferred to a 4 mL glass screw top vial and 
suspended in a solution of 40% aq. methylamine (1 mL) at 65 for 10 min. After cooling 
20 to -20 °C, the supematant is removed from the polymer support. The support is washed three 
times with 1.0 mL of EtOH:MeCN:H20/3:l:l, vortexed and the supematant is then added to 
the first supematant. The combined supematants, containing the oligoribonucleotide, are 
dried to a white powder. 

The method of synthesis used for normal RNA including certain decoy nucleic acid 
25 molecules and enzymatic nucleic acid molecules follows the procedure as described in 
Usman et al., 1987, J. Am. Chem. Soc, 109, 7845; Scaringe et al, 1990, Nucleic Acids Res., 
18, 5433; and Wincott et al, 1995, Nucleic Acids Res. 23, 2677-2684 Wincott et aL, 1997, 
Methods Mol. Bio,, 74, 59, and makes use of common nucleic acid protecting and coupling 
groups, such as dimethoxytrityl at the 5 -end, and phosphoramidites at the 3*-end. In a non- 
30 limiting example, small scale sj^theses are conducted on a 394 Applied Biosystems, Inc. 
synthesizer using a 0.2 |imol scale protocol with a 7.5 min coupling step for alkylsilyl 
protected nucleotides and a 2.5 min coupling step for 2'-0-methylated nucleotides. Table II 
outlines the amounts and the contact times of the reagents used in the synthesis cycle. 
Altematively, syntheses at the 0.2 ^mol scale can be done on a 96-well plate synthesizer, 
35 such as the instrument produced by Protogene (Palo Alto, CA) with minimal modification to 
the cycle. A 33-fold excess (60 p.L of 0.11 M = 6.6 ^mol) of 2'-0-methyl phosphoramidite 
and a 75-fold excess of S-ethyl tetrazole (60 ^iL of 0.25 M = 15 ^imol) can be used in each 
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coupling cycle of 2'-0-methyl residues relative to polymer-bound 5'-hydroxyl. A 66-fold 
excess (120 |iL of 0.11 M = 13,2 |imol) of alkylsilyl (ribo) protected phosphoramidite and a 
150-fold excess of S-ethyl tetrazole (120 |iL of 0.25 M = 30 jimol) can be used in each 
coupling cycle of ribo residues relative to polymer-bound 5'-hydroxyL Average coupling 
5 yields on the 394 Applied Biosystems, Lie. synthesizer, determined by colorimetric 
quantitation of the trityl fractions, are typically 97.5-99%. Other oligonucleotide synthesis 
reagents for the 394 Applied Biosystems, hic. synthesizer include the following: detritylation 
solution is 3% TCA in methylene chloride (ABI); capping is performed with 16% //-methyl 
imidazole in THF (ABI) and 10% acetic anhydride/10% 2,6-lutidine in THF (ABI); oxidation 
10 solution is 16.9 mM I2, 49 mM pyridine, 9% water in THF (PERSEPTIVE™), Burdick & 

Jackson Synthesis Grade acetonitrile is used directly from the reagent bottle. S- 
Ethyltetrazole solution (0.25 M in acetonitrile) is made up from the solid obtained from 
American Intemational Chemical, Inc. Altemately, for the introduction of phosphorothioate 
linkages, Beaucage reagent (3H-l,2-Benzodithiol-3-one l,l-dioxide0.05 M in acetonitrile) is 
15 used. 

Deprotection of the RNA is performed using either a two-pot or one-pot protocol. For 
the two-pot protocol, the polymer-bound trityl-on oligoribonucleotide is transferred to a 4 mL 
glass screw top vial and suspended in a solution of 40% aq. methylamine (1 mL) at 65 "^C for 
10 min. After cooling to -20 ^C, the supematant is removed from the polymer support. The 

20 support is washed three times with 1.0 mL of EtOH:MeCN:H20/3:l:l, vortexed and the 
supematant is then added to the first supematant. The combined supematants, containing the 
oligoribonucleotide, are dried to a white powder. The base deprotected ohgoribonucleotide is 
resuspended in anhydrous TEA/HF/NMP solution (300 |liL of a solution of 1.5 mL N- 
methylpyrrolidinone, 750 |xL TEA and 1 mL TEA-3HF to provide a 1.4 M HF concentration) 

25 and heated to 65 ^C. After 1.5 h, the oligomer is quenched with 1.5 M NH4HCO3. 

Altematively, for the one-pot protocol, the polymer-bound trityl-on oligoribonucleotide 
is transferred to a 4 mL glass screw top vial and suspended in a solution of 33% ethanolic 
methylamine/DMSO: 1/1 (0.8 mL) at 65 for 15 min. The vial is brought to r.t. TEA*3HF 
(0.1 mL) is added and the vial is heated at 65 °C for 15 min. The sample is cooled at -20 ""C 
30 and then quenched with 1 .5 M NH4HCO3 . 

For purification of the trityl-on oligomers, the quenched NH4HCO3 solution is loaded 
onto a C-18 containing cartridge that had been prewashed with acetonitrile followed by 50 
mM TEAA. After washing the loaded cartridge with water, the RNA is detritylated with 
0.5% TFA for 13 min. The cartridge is then washed again with water, salt exchanged with 1 
35 M NaCl and washed with water again. The oligonucleotide is then eluted with 30% 
acetonitrile. 
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Inactive hammerhead ribozymes or binding attenuated control (BAG) ohgonucleotides 
are synthesized by substituting a U for G5 and a U for A14 (numbering from Hertel, K. J., et 

al, 1992, Nucleic Acids Res.. 20, 3252). Similarly, one or more nucleotide substitutions can 
be introduced in other nucleic acid decoy molecules to inactivate the molecule and such 
5 molecules can serve as a negative control. 

The average stepwise coupling yields are typically >98% (Wincott et al, 1995 Nucleic 
Acids Res. 23, 2677-2684). Those of ordinary skill in the art will recognize that the scale of 
synthesis can be adapted to be larger or smaller than the example described above including 
but not limited to 96-well format, all that is important is the ratio of chemicals used in the 
10 reaction. 

Alternatively, the nucleic acid molecules of the present invention can be synthesized 
separately and joined together post-synthetically, for example, by ligation (Moore et al., 
1992, Science 256, 9923; Draper et al, Intemational PCT publication No. WO 93/23569; 
Shabarova et al., 1991, Nucleic Acids Research 19, 4247; Bellon et al, 1997, Nucleosides & 
15 Nucleotides, 16, 951; Bellon et al., 1997, Bioconjugate Chem, 8, 204). 

The nucleic acid molecules of the present invention can be modified extensively to 
enhance stability by modification with nuclease resistant groups, for example, 2'-amino, T-C- 
allyl, 2*-flouro, 2^-O-methyl, T-H (for a review see Usman and Cedergren, 1992, TIBS 17, 34; 
Usman et al., 1994, Nucleic Acids Symp. Ser. 31, 163). Ribozymes can be purified by gel 
20 electrophoresis using general methods or can be purified by high pressure liquid 
chromatography (HPLC; see Wincott et al, supra, the totality of which is hereby 
incorporated herein by reference) and re-suspended in water. 

The sequences of the nucleic acid molecules that are chemically synthesized, useful in 
this study, are shown in Tables XI, XV, XX, XXI, XXII and XXIII. The nucleic acid 
25 sequences listed in Tables IV-XI, XIV-XV and XVIII-XXIII can be formed of 
ribonucleotides or other nucleotides or non-nucleotides. Such nucleic acid sequences are 
equivalent to the sequences described specifically in the Tables. 

Optimizing Activity of the nucleic acid molecule of the invention 

Chemically synthesizing nucleic acid molecules with modifications (base, sugar and/or 
30 phosphate) can prevent their degradation by serum ribonucleases, which can increase their 
potency (see e.g., Eckstein et al., Intemational Publication No. WO 92/07065; Perrault et al, 
1990 Nature 344, 565; Pieken et al., 1991, Science 253, 314; Usman and Cedergren, 1992, 
Trends in Biochem. Sci. 17, 334; Usman et al, Intemational Publication No. WO 93/15187; 
and Rossi et al, Intemational Publication No. WO 91/03162; Sproat, US Patent No. 
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5,334,711; Gold et al, US 6,300,074; and Burgin et al, supra; all of which are incorporated 
by reference herein). All of the above references describe various chemical modifications that 
can be made to the base, phosphate and/or sugar moieties of the nucleic acid molecules 
described herein. Modifications that enhance their efficacy in cells, and removal of bases 
5 from nucleic acid molecules to shorten oligonucleotide sjmthesis times and reduce chemical 
requirements are desired. 

There are several examples in the art describing sugar, base and phosphate 
modifications that can be introduced into nucleic acid molecules with significant 
enhancement in their nuclease stability and efficacy. For example, oligonucleotides are 

10 modified to enhance stability and/or enhance biological activity by modification with 
nuclease resistant groups, for example, 2'-amino, 2-C~allyl, 2*-flouro, 2*-(9-methyl, 2'-H, 
nucleotide base modifications (for a review see Usman and Cedergren, 1992, TIBS. 17, 34; 
Usman et al, 1994, Nucleic Acids Symp, Ser. 31, 163; Burgin et aL, 1996, Biochemistry, 35, 
14090). Sugar modification of nucleic acid molecules have been extensively described in the 

15 art (see Eckstein et aL, International Publication PCT No, WO 92/07065; Perrault et al. 
Nature, 1990, 344, 565-568; Pieken et al. Science, 1991, 253, 314-317; Usman and 
Cedergren, Trends in Biochem. Sci. , 1992, 17, 334-339; Usman et al. International 
Publication PCT No. WO 93/15187; Sproat, US Patent No. 5,334,711 and Beigelman et a/., 
1995, J, Biol Chem,, 270, 25702; Beigebnan et al, Intemational PCT publication No. WO 

20 97/26270; Beigelman et al, US Patent No. 5,716,824; Usman et al, US patent No. 
5,627,053; Woolf al, Intemational PCT Publication No. WO 98/13526; Thompson et al, 
USSN 60/082,404 which was filed on April 20, 1998; Karpeisky et al, 1998, Tetrahedron 
Lett., 39, 1131; Eamshaw and Gait, 1998, Biopolymers (Nucleic Acid Sciences), 48, 39-55; 
Verma and Eckstein, 1998, Annu. Rev. Biochem., 67, 99-134; and Burlina et al, 1997, 

25 Bioorg. Med. Chem., 5, 1999-2010; all of the references are hereby incorporated in their 
totality by reference herein). Such publications describe general methods and strategies to 
determine the location of incorporation of sugar, base and/or phosphate modifications and the 
like into ribozymes without modulating catalysis, and are incorporated by reference herein. 
In view of such teachings, similar modifications can be used as described herein to modify 

30 the nucleic acid molecules of the instant invention. 

While chemical modification of oligonucleotide intemucleotide linkages with 
phosphorothioate, phosphorothioate, and/or 5'-methylphosphonate linkages improves 
stability, excessive modifications can cause some toxicity. Therefore, when designing 
nucleic acid molecules, the amount of these intemucleotide linkages should be minimized. 
35 The reduction in the concentration of these linkages should lower toxicity, resulting in 
increased efficacy and higher specificity of these molecules. 
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Nucleic acid molecules having chemical modifications that maintain or enhance 
activity are provided. Such a nucleic acid is also generally more resistant to nucleases than 
an unmodified nucleic acid. Accordingly, the in vitro and/or in vivo activity should not be 
significantly lowered. In cases in which modulation is the goal, therapeutic nucleic acid 
5 molecules delivered exogenously should optimally be stable within cells until translation of 
the target RNA has been modulated long enough to reduce the levels of the undesirable 
protein. This period of time varies between hours to days depending upon the disease state. 
Improvements in the chemical synthesis of RNA and DNA (Wincott et aL, 1995 Nucleic 
Acids Res. 23, 2677; Caruthers et al.^ 1992, Methods in Enzymology 211,3-19 (incorporated 
10 by reference herein)) have expanded the ability to modify nucleic acid molecules by 
introducing nucleotide modifications to enhance their nuclease stability, as described above. 

In one embodiment, nucleic acid molecules of the invention include one or more G- 
clamp nucleotides. A G-clamp nucleotide is a modified c>tosine analog wherein the 
modifications confer the ability to hydrogen bond both Watson-Crick and Hoogsteen faces of 

15 a complementary guanine within a duplex, see for example Lin and Matteucci, 1998, J. Am. 
Chem. Soc, 120, 8531-8532. A single G-clamp analog substation within an oligonucleotide 
can result in substantially enhanced helical thermal stability and mismatch discrimination 
when hybridized to complementary oligonucleotides. The inclusion of such nucleotides in 
nucleic acid molecules of the invention results in both enhanced affinity and specificity to 

20 nucleic acid targets. In another embodiment, nucleic acid molecules of the invention include 
one or more LNA "locked nucleic acid" nucleotides such as a 2\ 4'-C methylene bicyclo 
nucleotide (see for example Wengel et al.. International PCT Publication No. WO 00/66604 
and WO 99/14226). 

In another embodiment, the invention features conjugates and/or complexes of nucleic 
25 acid molecules targeting HBV or HCV. Such conjugates and/or complexes can be used to 
facilitate delivery of molecules into a biological system, such as a cell. The conjugates and 
complexes provided by the instant invention can impart therapeutic activity by transferring 
therapeutic compounds across cellular membranes, altering the pharmacokinetics, and/or 
modulating the localization of nucleic acid molecules of the invention. The present invention 
30 encompasses the design and synthesis of novel conjugates and complexes for the delivery of 
molecules, including, but not limited to, small molecules, lipids, phospholipids, nucleosides, 
nucleotides, nucleic acids, antibodies, toxins, negatively charged polymers and other 
polymers, for example proteins, peptides, hormones, carbohydrates, polyethylene glycols, or 
polyamines, across cellular membranes. In general, the transporters described are designed to 
35 be used either individually or as part of a multi-component system, with or without 
degradable linkers. These compounds are expected to improve delivery and/or localization of 
nucleic acid molecules of the invention into a number of cell types originating from different 
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tissues, in the presence or absence of serum (see Sullenger and Cech, US 5,854,038). 
Conjugates of the molecules described herein can be attached to biologically active molecules 
via linkers that are biodegradable, such as biodegradable nucleic acid linker molecules. 

The term "biodegradable nucleic acid linker molecule" as used herein, refers to a 
5 nucleic acid molecule that is designed as a biodegradable linker to connect one molecule to 
another molecule, for example, a biologically active molecule. The stability of the 
biodegradable nucleic acid linker molecule can be modulated by using various combinations 
of ribonucleotides, deoxyribonucleotides, and chemically modified nucleotides, for example, 
2'-0-methyl, 2'-fluoro, 2'-amino, 2'-0-amino, 2'-C-allyl, 2'-0-allyl, and other 2'-modified 

10 or base modified nucleotides. The biodegradable nucleic acid linker molecule can be a 
dimer, trimer, tetramer or longer nucleic acid molecule, for example, an oligonucleotide of 
about 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 nucleotides in length, or 
can comprise a single nucleotide with a phosphorus-based linkage, for example, a 
phosphoramidate or phosphodiester linkage. The biodegradable nucleic acid linker molecule 

15 can also comprise nucleic acid backbone, nucleic acid sugar, or nucleic acid base 
modifications. 

The term "biodegradable" as used herein, refers to degradation in a biological system, 
for example enzymatic degradation or chemical degradation. 

The term "biologically active molecule" as used herein, refers to compounds or 
20 molecules that are capable of eliciting or modifying a biological response in a system. Non- 
limiting examples of biologically active molecules contemplated by the instant invention 
include therapeutically active molecules such as antibodies, hormones, antivirals, peptides, 
proteins, chemotherapeutics, small molecules, vitamins, co-factors, nucleosides, nucleotides, 
oligonucleotides, enzymatic nucleic acids, antisense nucleic acids, triplex forming 
25 oligonucleotides, 2,5-A chimeras, siRNA, dsRNA, allozymes, aptamers, decoys and analogs 
thereof. Biologically active molecules of the invention also include molecules capable of 
modulating the pharmacokinetics and/or pharmacodynamics of other biologically active 
molecules, for example, lipids and polymers such as polyamines, polyamides, polyethylene 
glycol and other polyethers. 

30 The term "phospholipid" as used herein, refers to a hydrophobic molecule comprising 

at least one phosphorus group. For example, a phospholipid can comprise a phosphoms- 
containing group and saturated or vmsaturated alkyl group, optionally substituted with OH, 
COOH, oxo, amine, or substituted or unsubstituted aryl groups. 

Therapeutic nucleic acid molecules (e.g., decoy nucleic acid molecules) delivered 
35 exogenously optimally are stable within cells until reverse trascription of the pregenomic 
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RNA has been modulated long enough to reduce the levels of HBV or HCV DNA. The 
nucleic acid molecules are resistant to nucleases in order to function as effective intracellular 
therapeutic agents, hnprovements in the chemical synthesis of nucleic acid molecules 
described in the instant invention and in the art have expanded the ability to modify nucleic 
5 acid molecules by introducing nucleotide modifications to enhance their nuclease stability as 
described above. 

In yet another embodiment, nucleic acid molecules having chemical modifications that 
maintain or enhance enzymatic activity are provided. Such nucleic acids are also generally 
more resistant to nucleases than unmodified nucleic acids. Thus, in vitro and/or in vivo the 
10 activity should not be significantly lowered. As exemplified herein, such nucleic acid 
molecules are usefiil in vitro and/or in vivo even if activity over all is reduced 10 fold (Burgin 
etaL, 1996, Biochemistry, 35, 14090). 

Use of the nucleic acid-based molecules of the invention will lead to better treatment 
of the disease progression by affording the possibility of combination therapies (e.g., multiple 
15 antisense, nucleic acid decoy, or nucleic acid aptamer molecules targeted to different genes; 
nucleic acid molecules coupled with known small molecule modulators ors; or intermittent 
treatment with combinations of molecules (including different motifs) and/or other chemical 
or biological molecules). The treatment of patients with nucleic acid molecules may also 
include combinations of different types of nucleic acid molecules. 

20 In another aspect the nucleic acid molecules comprise a 5' and/or a 3'- cap structure. 

By "cap stmcture" is meant chemical modifications, which have been incorporated at 
either terminus of the oligonucleotide (see, for example, Wincott et al., WO 97/26270, 
incorporated by reference herein). These terminal modifications protect the nucleic acid 
molecule fi^om exonuclease degradation, and may help in delivery and/or localization within 
25 a cell. The cap may be present at the 5 '-terminus (5 '-cap) or at the 3 '-terminal (3 '-cap) or 
may be present on both termini. In non-limiting examples: the 5 '-cap is selected from the 
group comprising inverted abasic residue (moiety); 4\ 5 '-methylene nucleotide; l-(beta-D- 
erythrofuranosyl) nucleotide, 4'-thio nucleotide; carbocyclic nucleotide; 1,5-anhydrohexitol 
nucleotide; L-nucleotides; alpha-nucleotides; modified base nucleotide; phosphorodithioate 
30 linkage; //ireo-pentofuranosyl nucleotide; acyclic 3*,4*-seco nucleotide; acyclic 3,4- 
dihydroxybutyl nucleotide; acyclic 3,5-dihydroxypentyl nucleotide, 3'-3 -inverted nucleotide 
moiety; 3 -3 -inverted abasic moiety; 3'-2'-inverted nucleotide moiety; 3'-2'-inverted abasic 
moiety; 1,4-butanediol phosphate; 3'-phosphoramidate; hexylphosphate; aminohexyl 
phosphate; 3-phosphate; 3 -phosphorothioate; phosphorodithioate; or bridging or non- 
35 bridging methylphosphonate moiety (for more details, see Wincott et al., Intemational PCT 
publication No. WO 97/26270, incorporated by reference herein). 
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In yet another preferred embodiment, the 3 '-cap is selected from a group comprising, 
4',5 -methylene nucleotide; l-(beta-D-erythrofuranosyl) nucleotide; 4'-thio nucleotide, 
carbocyclic nucleotide; 5 -amino-alkyl phosphate; l,3"diamino-2-propyl phosphate; 3- 
aminopropyl phosphate; 6-aminohexyl phosphate; 1,2-aminododecyl phosphate; 
5 hydroxypropyl phosphate; 1,5-anhydrohexitol nucleotide; L-nucleotide; alpha-nucleotide; 
modified base nucleotide; phosphorodithioate; //ireo-pentofiaranosyl nucleotide; acyclic 3',4 - 
seco nucleotide; 3,4-dihydroxybutyl nucleotide; 3,5-dihydroxypentyl nucleotide, 5'-5'- 
inverted nucleotide moiety; 5 '-5 '-inverted abasic moiety; 5'-phosphoramidate; 5'- 
phosphorothioate; 1 ,4-butanediol phosphate; 5'-amino; bridging and/or non-bridging 5*- 
10 phosphoramidate, phosphorothioate and/or phosphorodithioate, bridging or non bridging 
methylphosphonate and 5 -mercapto moieties (for more details see Beaucage and Iyer, 1993, 
Tetrahedron 49, 1925; incorporated by reference herein). 

By the term "non-nucleotide" is meant any group or compound which can be 
incorporated into a nucleic acid chain in the place of one or more nucleotide units, including 
15 either sugar and/or phosphate substitutions, and allows the remaining bases to exhibit their 
enzymatic activity. The group or compound is abasic in that it does not contain a commonly 
recognized nucleotide base, such as adenosine, guanine, cytosine, uracil or thymine. 

The term "alkyl" as used herein refers to a saturated aliphatic hydrocarbon, including 
straight-chain, branched-chain "isoalkyl", and cyclic alkyl groups. The term "alkyl" also 

20 comprises alkoxy, alkyl-thio, alkyl-thio-alkyl, alkoxyalkyl, alkylamino, alkenyl, alkynyl, 
alkoxy, cycloalkenyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl, heteroaryl, C1-C6 
hydrocarbyl, aryl or substituted aryl groups. Preferably, the alkyl group has 1 to 12 carbons. 
More preferably it is a lower alkyl of from about 1 to 7 carbons, more preferably about 1 to 4 
carbons. The alkyl group can be substituted or unsubstituted. When substituted the 

25 substituted group(s) preferably comprise hydroxy, oxy, thio, amino, nitro, cyano, alkoxy, 
alkyl-thio, alkyl-thio-alkyl, alkoxyalkyl, alkylamino, silyl, alkenyl, alkynyl, alkoxy, 
cycloalkenyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl, heteroaryl, C1-C6 hydrocarbyl, 
aryl or substituted aryl groups. The term "alkyl" also includes alkenyl groups containing at 
least one carbon-carbon double bond, including straight-chain, branched-chain, and cyclic 

30 groups. Preferably, the alkenyl group has about 2 to 12 carbons. More preferably it is a 
lower alkenyl of from about 2 to 7 carbons, more preferably about 2 to 4 carbons. The 
alkenyl group can be substituted or unsubstituted. When substituted the substituted group(s) 
preferably comprise hydroxy, oxy, thio, amino, nitro, cyano, alkoxy, alkyl-thio, alkyl-thio- 
alkyl, alkoxyalkyl, alkylamino, silyl, alkenyl, alkynyl, alkoxy, cycloalkenyl, cycloalkyl, 

35 cycloalkylalkyl, heterocycloalkyl, heteroaryl, C1-C6 hydrocarbyl, aryl or substituted aryl 
groups. The term "alkyl" also includes alkynyl groups containing at least one carbon-carbon 
triple bond, including straight-chain, branched-chain, and cyclic groups. Preferably, the 
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alkynyl group has about 2 to 12 carbons. More preferably it is a lower alkynyl of from about 
2 to 7 carbons, more preferably about 2 to 4 carbons. The alkynyl group can be substituted or 
unsubstituted. When substituted the substituted group(s) preferably comprise hydroxy, oxy, 
thio, amino, nitro, cyano, alkoxy, alkyl-thio, alkyl-thio-alkyl, alkoxyalkyl, alkylamino, silyl, 
5 alkenyl, alkynyl, alkoxy, cycloalkenyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl, 
heteroaryl, C1-C6 hydrocarbyl, aryl or substituted aryl groups. Alkyl groups or moieties of 
the invention can also include aryl, alkylaryl, carbocyclic aryl, heterocyclic aryl, amide and 
ester groups. The preferred substituent(s) of aryl groups are halogen, trihalomethyl, 
hydroxyl, SH, OH, cyano, alkoxy, alkyl, alkenyl, alkynyl, and amino groups. An "alkylaryl" 

10 group refers to an alkyl group (as described above) covalently joined to an aryl group (as 
described above). Carbocyclic aryl groups are groups wherein the ring atoms on the aromatic 
ring are all carbon atoms. The carbon atoms are optionally substituted. Heterocyclic aryl 
groups are groups having from about 1 to 3 heteroatoms as ring atoms in the aromatic ring 
and the remainder of the ring atoms are carbon atoms. Suitable heteroatoms include oxygen, 

15 sulftir, and nitrogen, and include fiiranyl, thienyl, pyridyl, pyrrolyl, N-lower alkyl pyrrolo, 
pyrimidyl, pyrazinyl, imidazolyl and the like, all optionally substituted. An "amide" refers to 
an -C(0)-NH-R, where R is either alkyl, aryl, alkylaryl or hydrogen. An "ester" refers to an - 
C(0)-OR', where R is either alkyl, aryl, alkylaryl or hydrogen. 

The term "alkoxyalkyl" as used herein refers to an alkyl-O-alkyl ether, for example 
20 methoxyethyl or ethoxymethyl. 

The term "alkyl-thio-alkyl" as used herein refers to an alkyl-S-alkyl thioether, for 
example methylthiomethyl or methylthioethyl. 

The term "amination" as used herein refers to a process in which an amino group or 
substituted amine is introduced into an organic molecule. 

25 The term "exocyclic amine protecting moiety" as used herein refers to a nucleobase 

amino protecting group compatible with oligonucleotide synthesis, for example an acyl or 
amide group. 

The term "alkenyl" as used herein refers to a straight or branched hydrocarbon of a 
designed number of carbon atoms containing at least one carbon-carbon double bond. 
30 Examples of "alkenyl" include vinyl, allyl, and 2-methyl-3-heptene. 

The term "alkoxy" as used herein refers to an alkyl group of indicated number of 
carbon atoms attached to the parent molecular moiety through an oxygen bridge. Examples 
of alkoxy groups include, for example, methoxy, ethoxy, propoxy and isopropoxy. 
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The term "alkynyl" as used herein refers to a straight or branched hydrocarbon of a 
designed number of carbon atoms containing at least one carbon-carbon triple bond. 
Examples of "alkynyl" include propargyl, propyne, and 3-hexyne. 

The term "aryl" as used herein refers to an aromatic hydrocarbon ring system 
5 containing at least one aromatic ring. The aromatic ring can optionally be fused or otherwise 
attached to other aromatic hydrocarbon rings or non-aromatic hydrocarbon rings. Examples 
of aryl groups include, for example, phenyl, naphthyl, 1,2,3,4-tetrahydronaphthalene and 
biphenyl. Preferred examples of aryl groups include phenyl and naphthyl. 

The term "cycloalkenyl" as used herein refers to a C3-C8 cyclic hydrocarbon 
10 containing at least one carbon-carbon double bond. Examples of cycloalkenyl include 
cyclopropenyl, cyclobutenyl, cyclopentenyl, cyclopentadiene, cyclohexenyl, 1,3- 
cyclohexadiene, cycloheptenyl, cycloheptatrienyl, and cyclooctenyl. 

The term "cycloalkyl" as used herein refers to a C3-C8 cyclic hydrocarbon. Examples 
of cycloalkyl include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and 
15 cyclooctyl. 

The term "cycloalkylalkyl," as used herein, refers to a C3-C7 cycloalkyl group 
attached to the parent molecular moiety through an alkyl group, as defined above. Examples 
of cycloalkylalkyl groups include cyclopropylmethyl and cyclopentylethyl. 

The terms "halogen" or "halo" as used herein refers to indicate fluorine, chlorine, 
20 bromine, and iodine. 

The term "heterocycloalkyl," as used herein refers to a non- aromatic ring system 
containing at least one heteroatom selected from nitrogen, oxygen, and sulfur. The 
heterocycloalkyl ring can be optionally fused to or otherwise attached to other 
heterocycloalkyl rings and/or non-aromatic hydrocarbon rings. Preferred heterocycloalkyl 
25 groups have from 3 to 7 members. Examples of heterocycloalkyl groups include, for 
example, piperazine, morpholine, piperidine, tetrahydrofuran, pyrrolidine, and pyrazole. 
Preferred heterocycloalkyl groups include piperidinyl, piperazinyl, morpholinyl, and 
pyrolidinyl. 

The term "heteroaryl" as used herein refers to an aromatic ring system containing at 
30 least one heteroatom selected from nitrogen, oxygen, and sulfur. The heteroaryl ring can be 
fused or otherwise attached to one or more heteroaryl rings, aromatic or non-aromatic 
hydrocarbon rings or heterocycloalkyl rings. Examples of heteroaryl groups include, for 
example, pyridine, furan, thiophene, 5,6,7,8-tetrahydroisoquinoline and pyrimidine. 
Preferred examples of heteroaryl groups include thienyl, benzothienyl, pyridyl, quinolyl, 
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pyrazinyl, pyrimidyl, imidazolyl, benzimidazolyl, furanyl, benzofuranyl, thiazolyl, 
benzothiazolyl, isoxazolyl, oxadiazolyl, isothiazolyl, benzisothiazolyl, triazolyl, tetrazolyl, 
pyrrolyl, indolyl, pyrazolyl, and benzopyrazolyl. 

The term "C1-C6 hydrocarbyl" as used herein refers to straight, branched, or cycUc 
5 alkyl groups having 1-6 carbon atoms, optionally containing one or more carbon-carbon 
double or triple bonds. Examples of hydrocarbyl groups include, for example, methyl, ethyl, 
propyl, isopropyl, n-butyl, sec-butyl, tert-butyl, pentyl, 2-pentyl, isopentyl, neopentyl, hexyl, 
2-hexyl, 3-hexyl, 3-methylpentyl, vinyl, 2-pentene, cyclopropylmethyl, cyclopropyl, 
cyclohexylmethyl, cyclohexyl and propargyl. When reference is made herein to C1-C6 
10 hydrocarbyl containing one or two double or triple bonds it is understood that at least two 
carbons are present in the alkyl for one double or triple bond, and at least four carbons for 
two double or triple bonds. 

The term "nucleotide" as used herein refers to a heterocyclic nitrogenous base in N- 
glycosidic linkage with a phosphorylated sugar. Nucleotides are recognized in the art to 

1 5 include natural bases (standard), and modified bases well known in the art. Such bases are 
generally located at the V position of a nucleotide sugar moiety. Nucleotides generally 
comprise a base, sugar and a phosphate group. The nucleotides can be immodified or 
modified at the sugar, phosphate and/or base moiety, (also referred to interchangeably as 
nucleotide analogs, modified nucleotides, non-natural nucleotides, non-standard nucleotides 

20 and other; see for example, Usman and McSwiggen, supra; Eckstein et aL, International PCT 
PubHcation No. WO 92/07065; Usman et al, Intemational PCT Pubhcation No. WO 
93/15187; Uhlman & Peyman, supra all are hereby incorporated by reference herein. There 
are several examples of modified nucleic acid bases known in the art as summarized by 
Limbach et al., 1994, Nucleic Acids Res. 22, 2183. Some of the non-limiting examples of 

25 chemically modified and other natural nucleic acid bases that can be introduced into nucleic 
acids include, for example, inosine, purine, pyridin-4-one, pyridin-2-one, phenyl, 
pseudouracil, 2, 4, 6-trimethoxy benzene, 3-methyl uracil, dihydrouridine, naphthyl, 
aminophenyl, 5-alkylcytidines {e.g., 5-methylcytidine), 5-alkyluridines (e.g., ribothymidine), 
5-halouridine (e.g., 5-bromouridine) or 6-azapyrimidines or 6-alkylpyrimidines (e,g. 6- 

30 methyluridine), propyne, quesosine, 2-thiouridine, 4-thiouridine, wybutosine, wybutoxosine, 
4-acetylcytidine, 5 -(carboxyhydroxymethyl)uridine, 5 ' -carboxymethylaminomethyl-2- 
thiouridine, 5-carboxymethylaminomethyluridine, beta-D-galactosylqueosine, 1 - 
methyladenosine, 1 -methylinosine, 2,2-dimethylguanosine, 3-methylcytidine, 2- 
methyladenosine, 2-methylguanosine, N6-methyladenosine, 7-methylguanosine, 5- 

3 5 methoxyaminomethyl-2-thiouridine, 5-methylaminomethyluridine, 5 - 

methylcarbonylmethyluridine, 5-methyloxyuridine, 5-methyl-2-thiouridine, 2-methylthio-N6- 
isopentenyladenosine, beta-D-mannosylqueosine, uridine-5-oxyacetic acid, 2-thiocytidine, 
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threonine derivatives and others (Burgin et al., 1996, Biochemistry, 35, 14090; Uhlman & 
Peyman, supra). By "modified bases" in this aspect is meant nucleotide bases other than 
adenine, guanine, cytosine and uracil at V position or their equivalents; such bases can be 
used at any position, for example, within the catalytic core of an enzymatic nucleic acid 
5 molecule and/or in the substrate-binding regions of the nucleic acid molecule. 

The term "nucleoside" as used herein refers to a heterocyclic nitrogenous base in N- 
glycosidic linkage with a sugar. Nucleosides are recognized in the art to include natural 
bases (standard), and modified bases well known in the art. Such bases are generally located 
at the r position of a nucleoside sugar moiety. Nucleosides generally comprise a base and 

10 sugar group. The nucleosides can be unmodified or modified at the sugar, and/or base moiety 
(also referred to interchangeably as nucleoside analogs, modified nucleosides, non-natural 
nucleosides, non-standard nucleosides and other; see for example, Usman and McSwiggen, 
supra; Eckstein et al. International PCT PubUcation No. WO 92/07065; Usman et al, 
International PCT Publication No. WO 93/15187; Uhlman & Peyman, supra all are hereby 

15 incorporated by reference herein). There are several examples of modified nucleic acid bases 
known in the art as summarized by Limbach et al, 1994, Nucleic Acids Res. 22, 2183. Some 
of the non-limiting examples of chemically modified and other natural nucleic acid bases that 
can be introduced into nucleic acids include, inosine, purine, pyridin-4-one, pyridin-2-one, 
phenyl, pseudouracil, 2, 4, 6-trimethoxy benzene, 3 -methyl uracil, dihydrouridine, naphthyl, 

20 aminophenyl, 5-alkylcytidines {e.g., 5-methylcytidine), 5-alkyluridines {e.g., ribothymidine), 
5-halouridine {e.g., 5-bromouridine) or 6-azapyrimidines or 6-alkylpyrimidines {e.g. 6- 
methyluridine), propyne, quesosine, 2-thiouridine, 4-thiouridine, wybutosine, wybutoxosine, 
4-acetylcytidine, 5-(carboxyhydroxymethyl)uridine, 5'-carboxymethylaminomethyl-2- 
thiouridine, 5-carboxymethylaminomethyluridine, beta-D-galactosylqueosine, 1 - 

25 methyladenosine, 1-methylinosine, 2,2-dimethylguanosine, 3-methylcytidine, 2- 
methyladenosine, 2-methylguanosine, N6-methyladenosine, 7-methylguanosine, 5- 
methoxyaminomethyl-2-thiouridine, 5-methylaminomethyluridine, 5- 

methylcarbonylmethyluridine, 5-methyloxyuridine, 5-methyl-2-thiouridine, 2-methylthio-N6- 
isopentenyladenosine, beta-D-mannosylqueosine, uridine-5~oxyacetic acid, 2-thiocytidine, 

30 threonine derivatives and others (Burgin et al, 1996, Biochemistry, 35, 14090; Uhlman & 
Peyman, supra). By "modified bases" in this aspect is meant nucleoside bases other than 
adenine, guanine, cytosine and uracil at V position or their equivalents; such bases can be 
used at any position, for example, within the catalytic core of an enzymatic nucleic acid 
molecule and/or in the substrate-binding regions of the nucleic acid molecule. 

35 In one embodiment, the invention features modified nucleic acid molecules with 

phosphate backbone modifications comprising one or more phosphorothioate, 
phosphorodithioate, methylphosphonate, morpholino, amidate carbamate, carboxymethyl. 
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acetamidate, polyamide, sulfonate, sulfonamide, sulfamate, formacetal, thioformacetal, 
and/or alkylsilyl, substitutions. For a review of oligonucleotide backbone modifications see 
Hunziker and Leumann, 1995, Nucleic Acid Analogues: Synthesis and Properties, in Modem 
Synthetic Methods, VCH, 331-417, and Mesmaeker et al, 1994, Novel Backbone 
5 Replacements for Oligonucleotides, in Carbohydrate Modifications in Antisense Research, 
ACS, 24-39. These references are hereby incorporated by reference herein. 

The term "abasic" as used herein refers to sugar moieties lacking a base or having other 
chemical groups in place of a base at the V position, for example a 3 ',3 '-linked or 5',5'- 
linked deoxyabasic ribose derivative (for more details see Wincott et al, Intemational PCT 
1 0 pubUcation No. WO 97/26270). 

The term "unmodified nucleoside" as used herein refers to one of the bases adenine, 
cytosine, guanine, thymine, uracil joined to the V carbon of p-D-ribo-furanose. 

The term "modified nucleoside" as used herein refers to any nucleotide base which 
contains a modification in the chemical structure of an unmodified nucleotide base, sugar 
1 5 and/or phosphate. 

Li connection with 2 '-modified nucleotides as described for the present invention, by 
"amino" is meant 2'-NH2 or 2'-0- NH2, which can be modified or unmodified. Such 
modified groups are described, for example, in Eckstein et al, U.S. Patent 5,672,695 and 
Matuhc-Adamic et al, WO 98/28317, respectively, which are both incorporated by reference 
20 in their entireties. 

Various modifications to nucleic acid {e.g., enzymatic nucleic acid, antisense, decoy, 
aptamer, siRNA, triplex oligonucleotides, 2,5-A oligonucleotides and other nucleic acid 
molecules) structure can be made to enhance the utility of these molecules. For example, 
such modifications can enhance shelf life, half-life in vitro, stability, and ease of introduction 
25 of such oligonucleotides to the target site, including e.g., enhancing penetration of cellular 
membranes and conferring the ability to recognize and bind to targeted cells. 

Use of these molecules can lead to better treatment of the disease progression by 
affording the possibility of combination therapies {e.g.^ multiple nucleic acid molecules 
targeted to different genes, nucleic acid molecules coupled with known small molecule 
30 inhibitors, or intermittent treatment with combinations of nucleic acid molecules (including 
different nucleic acid molecule motifs) and/or other chemical or biological molecules). The 
treatment of patients with nucleic acid molecules can also include combinations of different 
types of nucleic acid molecules. Therapies can be devised which include a mixture of 
enzymatic nucleic acid molecules (including different enzymatic nucleic acid molecule 
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motifs), antisense, decoy, aptamer and/or 2-5A chimera molecules to one or more targets to 
alleviate symptoms of a disease. 

Administration of Nucleic Acid Molecules 

Methods for the delivery of nucleic acid molecules are described in Akhtar et al, 1992, 
5 Trends Cell Bio., 2, 139; Delivery Strategies for Antisense Oligonucleotide Therapeutics, ed. 
Akhtar, 1995, Maurer et al, 1999, Mol Membr. Biol, 16, 129-140; Hofland and Huang, 
1999, Handb, Exp, Pharmacol, 137, 165-192; and Lee et al, 2000, ACS Symp. Ser., 752, 
184-192, Sullivan et al, PCX WO 94/02595, further describes the general methods for 
delivery of enzymatic nucleic acid molecules. These protocols can be utilized for the 

10 delivery of virtually any nucleic acid molecule. Nucleic acid molecules can be administered 
to cells by a variety of methods known to those of skill in the art, including, but not restricted 
to, encapsulation in liposomes, by iontophoresis, or by incorporation into other vehicles, such 
as hydrogels, cyclodextrins, biodegradable nanocapsules, and bioadhesive microspheres, or 
by proteinaceous vectors (O'Hare and Normand, International PCT Publication No. WO 

15 00/53722). Alternatively, the nucleic acid/vehicle combination is locally dehvered by direct 
injection or by use of an infusion pump. Direct injection of the nucleic acid molecules of the 
invention, whether subcutaneous, intramuscular, or intradermal, can take place using standard 
needle and syringe methodologies, or by needle-free technologies such as those described in 
Conry et al, 1999, Clin, Cancer Res., 5, 2330-2337 and Barry et al, Intemational PCT 

20 Publication No. WO 99/31262. The molecules of the instant invention can be used as 
pharmaceutical agents. Pharmaceutical agents prevent, modulate the occurrence, or treat 
(alleviate a symptom to some extent, preferably all of the symptoms) of a disease state in a 
patient. 

Thus, the invention features a pharmaceutical composition comprising one or more 
25 nucleic acid(s) of the invention in an acceptable carrier, such as a stabilizer, buffer, and the 
like. The negatively charged polynucleotides of the invention can be administered (e.g., 
RNA, DNA or protein) and introduced into a patient by any standard means, with or without 
stabilizers, buffers, and the like, to form a pharmaceutical composition. When it is desired to 
use a liposome delivery mechanism, standard protocols for formation of liposomes can be 
30 followed. The compositions of the present invention may also be formulated and used as 
tablets, capsules or elixirs for oral administration, suppositories for rectal administration, 
sterile solutions, suspensions for injectable administration, and the other compositions known 
in the art. 

The present invention also includes pharmaceutically acceptable formulations of the 
35 compounds described. These formulations include salts of the above compounds, e.g., acid 
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addition salts, for example, salts of hydrochloric, hydrobromic, acetic acid, and benzene 
sulfonic acid. 

A pharmacological composition or formulation refers to a composition or formulation 
in a form suitable for administration, e.g., systemic administration, into a cell or patient, 
5 including for example a human. Suitable forms, in part, depend upon the use or the route of 
entry, for example oral, transdermal, or by injection. Such forms should not prevent the 
composition or formulation from reaching a target cell (i.e., a cell to which the negatively 
charged nucleic acid is desirable for delivery). For example, pharmacological compositions 
injected into the blood stream should be soluble. Other factors are known in the art, and 
10 include considerations such as toxicity and forms that prevent the composition or formulation 
from exerting its effect. 

By "systemic administration" is meant in vivo systemic absorption or accumulation of 
drugs in the blood stream followed by distribution throughout the entire body. 
Administration routes which lead to systemic absorption include, without limitation: 

15 intravenous, subcutaneous, intraperitoneal, inhalation, oral, intrapulmonary and 
intramuscular. Each of these administration routes expose the desired negatively charged 
polymers, e.g., nucleic acids, to an accessible diseased tissue. The rate of entry of a drug 
into the circulation has been shown to be a fimction of molecular weight or size. The use of a 
liposome or other drug carrier comprising the compounds of the instant invention can 

20 potentially locahze the drug, for example, in certain tissue types, such as the tissues of the 
reticular endothelial system (RES). A liposome formulation that can facilitate the association 
of drug with the surface of cells, such as, lymphocytes and macrophages is also useful. This 
approach may provide enhanced delivery of the drug to target cells by taking advantage of 
the specificity of macrophage and lymphocyte immune recognition of abnormal cells, such as 

25 cancer cells. 

By "pharmaceutically acceptable formulation" is meant, a composition or formulation 
that allows for the effective distribution of the nucleic acid molecules of the instant invention 
in the physical location most suitable for their desired activity. Nonlimiting examples of 
agents suitable for formulation with the nucleic acid molecules of the instant invention 

30 include: P-glycoprotein inhibitors (such as Pluronic P85), which can enhance entry of drugs 
into the CNS (JoUiet-Riant and Tillement, 1999, Fundam. Clin, Pharmacol., 13, 16-26); 
biodegradable polymers, such as poly (DL-lactide-coglycolide) microspheres for sustained 
release deUvery after intracerebral implantation (Emerich, DF et al, 1999, Cell Transplant, 8, 
47-58) (Alkermes, Inc. Cambridge, MA); and loaded nanoparticles, such as those made of 

35 polybutylcyanoacrylate, which can deliver drugs across the blood brain barrier and can alter 
neuronal uptake mechanisms {Prog Neuropsychopharmacol Biol Psychiatry, 23, 941-949, 
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1999). Other non-limiting examples of delivery strategies for the nucleic acid molecules of 
the instant invention include material described in Boado et aL, 1998, J. Pharm. ScL, 87, 
1308-1315; Tyler et al^ 1999, FEES Lett. 421, 280-284; Pardridge et al, 1995, PNAS USA, 
92, 5592-5596; Boado, 1995, Adv. Drug Delivery Rev.. 15, 73-107; Aldrian-Herrada et aL 
5 1998, Nucleic Acids Res., 26, 4910-4916; and Tyler et al, 1999, PNAS USA,, 96, 7053-7058. 

The invention also features the use of the composition comprising surface-modified 
liposomes containing poly (ethylene glycol) lipids (PEG-modified, or long-circulating 
liposomes or stealth liposomes). These formulations offer a method for increasing the 
accumulation of drugs in target tissues. This class of drug carriers resists opsonization and 

10 elimination by the mononuclear phagocytic system (MPS or RES), thereby enabling longer 
blood circulation times and enhanced tissue exposure for the encapsulated drug (Lasic et al 
Chem. Rev. 1995, 95, 2601-2627; Ishiwata et al, Chem. Pharm. Bull 1995, 43, 1005-1011). 
Such liposomes have been shown to accumulate selectively in tumors, presumably by 
extravasation and capture in the neovascularized target tissues (Lasic et al. Science 1995, 

15 267, 1275-1276; Oku et a/., 1995, Biochim. Biophys. Acta, 1238, 86-90). The long-circulating 
liposomes enhance the pharmacokinetics and pharmacodynamics of DNA and RNA, 
particularly compared to conventional cationic liposomes which are known to accumulate in 
tissues of the MPS (Liu et al, J. Biol. Chem. 1995, 42, 24864-24870; Choi et al. 
International PCT Publication No. WO 96/10391; Ansell et al. International PCT Publication 

20 No. WO 96/10390; Holland et al. International PCT Pubhcation No. WO 96/10392). Long- 
circulating liposomes are also likely to protect drugs from nuclease degradation to a greater 
extent compared to cationic liposomes, based on their ability to avoid accumulation in 
metabolically aggressive MPS tissues such as the liver and spleen. 

The present invention also includes compositions prepared for storage or 
25 administration, which include a pharmaceutically effective amount of the desired compounds 
in a pharmaceutically acceptable carrier or diluent. Acceptable carriers or diluents for 
therapeutic use are well known in the pharmaceutical art, and are described, for example, in 
Remington's Pharmaceutical Sciences, Mack Publishing Co. (A.R. Gennaro edit. 1985) 
hereby incorporated by reference herein. For example, preservatives, stabilizers, dyes and 
30 flavoring agents may be provided. These include sodium benzoate, sorbic acid and esters of 
/?-hydroxybenzoic acid. Li addition, antioxidants and suspending agents may be used. 

A pharmaceutically effective dose is that dose required to prevent, inhibit the 
occurrence of, or treat (alleviate a symptom to some extent, preferably all of the symptoms) a 
disease state. The pharmaceutically effective dose depends on the type of disease, the 
35 composition used, the route of administration, the type of mammal being treated, the physical 
characteristics of the specific mammal under consideration, concurrent medication, and other 
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factors that those skilled in the medical arts will recognize. Generally, an amount between 
0.1 mg/kg and 100 mg/kg body weight/day of active ingredients is administered dependent 
upon potency of the negatively charged polymer. 

The present invention also includes compositions prepared for storage or administration 
5 that include a pharmaceutically effective amount of the desired compounds in a 
pharmaceutically acceptable carrier or diluent. Acceptable carriers or diluents for therapeutic 
use are well known in the pharmaceutical art, and are described, for example, in Remington's 
Pharmaceutical Sciences^ Mack Publishing Co. (A.R. Gennaro edit. 1985), hereby 
incorporated by reference herein. For example, preservatives, stabilizers, dyes and flavoring 
10 agents can be provided. These include sodium benzoate, sorbic acid and esters of p- 
hydroxybenzoic acid. In addition, antioxidants and suspending agents can be used. 

A pharmaceutically effective dose is that dose required to prevent, inhibit the 
occurrence, or treat (alleviate a symptom to some extent, preferably all of the symptoms) of a 
disease state. The pharmaceutically effective dose depends on the type of disease, the 
15 composition used, the route of administration, the type of mammal being treated, the physical 
characteristics of the specific mammal under consideration, concurrent medication, and other 
factors that those skilled in the medical arts will recognize. Generally, an amount between 
0.1 mg/kg and 100 mg/kg body weight/day of active ingredients is administered dependent 
upon potency of the negatively charged polymer. 

20 The nucleic acid molecules of the invention and formulations thereof can be 

administered orally, topically, parenterally, by inhalation or spray, or rectally in dosage unit 
formulations containing conventional non-toxic pharmaceutically acceptable carriers, 
adjuvants and/or vehicles. The term parenteral as used herein includes percutaneous, 
subcutaneous, intravascular {e.g,, intravenous), intramuscular, or intrathecal injection or 

25 infusion techniques and the like. In addition, there is provided a pharmaceutical formulation 
comprising a nucleic acid molecule of the invention and a pharmaceutically acceptable 
carrier. One or more nucleic acid molecules of the invention can be present in association 
with one or more non-toxic pharmaceutically acceptable carriers and/or diluents and/or 
adjuvants, and if desired other active ingredients. The pharmaceutical compositions 

30 containing nucleic acid molecules of the invention can be in a form suitable for oral use, for 
example, as tablets, troches, lozenges, aqueous or oily suspensions, dispersible powders or 
granules, emulsion, hard or soft capsules, or syrups or elixirs. 

Compositions intended for oral use can be prepared according to any method known to 
the art for the manufacture of pharmaceutical compositions and such compositions can 
35 contain one or more such sweetening agents, flavoring agents, coloring agents or preservative 
agents in order to provide pharmaceutically elegant and palatable preparations. Tablets 
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contain the active ingredient in admixture with non-toxic pharmaceutically acceptable 
excipients that are suitable for the manufacture of tablets. These excipients can be, for 
example, inert diluents; such as calcium carbonate, sodium carbonate, lactose, calcium 
phosphate or sodium phosphate; granulating and disintegrating agents, for example, com 
5 starch, or alginic acid; binding agents, for example starch, gelatin or acacia; and lubricating 
agents, for example magnesium stearate, stearic acid or talc. The tablets can be uncoated or 
they can be coated by known techniques. In some cases such coatings can be prepared by 
known techniques to delay disintegration and absorption in the gastrointestinal tract and 
thereby provide a sustained action over a longer period. For example, a time delay material 
10 such as glyceryl monosterate or glyceryl distearate can be employed. 

Formulations for oral use can also be presented as hard gelatin capsules wherein the 
active ingredient is mixed with an inert solid diluent, for example, calcium carbonate, 
calcium phosphate or kaolin, or as soft gelatin capsules wherein the active ingredient is 
mixed with water or m oil medium, for example peanut oil, liquid paraffin or olive oil. 

15 Aqueous suspensions contain the active materials in admixture with excipients suitable 

for the manufacture of aqueous suspensions. Such excipients are suspending agents, for 
example sodium carboxymethylcellulose, methylcellulose, hydropropyl-methylcellulose, 
sodium alginate, polyvinylpyrrolidone, gum tragacanth and gum acacia; dispersing or wetting 
agents can be a naturally-occurring phosphatide, for example, lecithin, or condensation 

20 products of an alkylene oxide with fatty acids, for example polyoxyethylene stearate, or 
condensation products of ethylene oxide with long chain aliphatic alcohols, for example 
heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with partial esters 
derived from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or 
condensation products of ethylene oxide with partial esters derived fi-om fatty acids and 

25 hexitol anhydrides, for example polyethylene sorbitan monooleate. The aqueous suspensions 
can also contain one or more preservatives, for example ethyl, or n-propyl p- 
hydroxybenzoate, one or more coloring agents, one or more flavoring agents, and one or 
more sweetening agents, such as sucrose or saccharin. 

Oily suspensions can be formulated by suspending the active ingredients in a vegetable 
30 oil, for example arachis oil, olive oil, sesame oil or coconut oil, or in a mineral oil such as 
liquid p^affm. The oily suspensions can contain a thickening agent, for example beeswax, 
hard paraffin or cetyl alcohol. Sweetening agents and flavoring agents can be added to 
provide palatable oral preparations. These compositions can be preserved by the addition of 
an anti-oxidant such as ascorbic acid. 

35 Dispersible powders and granules suitable for preparation of an aqueous suspension by 

the addition of water provide the active ingredient in admixture with a dispersing or wetting 
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agent, suspending agent and one or more preservatives. Suitable dispersing or v^etting agents 
or suspending agents are exemplified by those already mentioned above. Additional 
excipients, for example sweetening, flavoring and coloring agents, can also be present. 

Pharmaceutical compositions of the invention can also be in the form of oil-in-water 
5 emulsions. The oily phase can be a vegetable oil or a mineral oil or mixtures of these. 
Suitable emulsifying agents can be naturally-occurring gums, for example gum acacia or gxmi 
tragacEuith, naturally-occurring phosphatides, for example soy bean, lecithin, and esters or 
partial esters derived from fatty acids and hexitol, anhydrides, for example sorbitan 
monooleate, and condensation products of the said partial esters with ethylene oxide, for 
10 example polyoxyethylene sorbitan monooleate. The emulsions can also contain sweetening 
and flavoring agents. 

Syrups and elixirs can be formulated with sweetening agents, for example glycerol, 
propylene glycol, sorbitol, glucose or sucrose. Such formulations can also contain a 
demulcent, a preservative and flavoring and coloring agents. The pharmaceutical 

15 compositions can be in the form of a sterile injectable aqueous or oleaginous suspension. 
This suspension can be formulated according to the known art using those suitable dispersing 
or wetting agents and suspending agents that have been mentioned above. The sterile 
injectable preparation can also be a sterile injectable solution or suspension in a non-toxic 
parentally acceptable diluent or solvent, for example as a solution in 1,3-butanediol. Among 

20 the acceptable vehicles and solvents that can be employed are water. Ringer's solution and 
isotonic sodium chloride solution. In addition, sterile, fixed oils are conventionally employed 
as a solvent or suspending medimn. For this purpose, any bland fixed oil can be employed 
including synthetic mono-or diglycerides. hi addition, fatty acids such as oleic acid find use 
in the preparation of injectables. 

25 The nucleic acid molecules of the invention can also be administered in the form of 

suppositories, e.g., for rectal administration of the drug. These compositions can be prepared 
by mixing the drug with a suitable non-irritating excipient that is sohd at ordinary 
temperatures but liquid at the rectal temperature and will therefore melt in the rectum to 
release the drug. Such materials include cocoa butter and polyethylene glycols. 

30 Nucleic acid molecules of the invention can be administered parenterally in a sterile 

medium. The drug, depending on the vehicle and concentration used, can either be 
suspended or dissolved in the vehicle. Advantageously, adjuvants such as local anesthetics, 
preservatives and buffering agents can be dissolved in the vehicle. 

Dosage levels of the order of firom about 0.1 mg to about 140 mg per kilogram of body 
35 weight per day are useful in the treatment of the above-indicated conditions (about 0.5 mg to 
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about 7 g per patient per day). The amount of active ingredient that can be combined with 
the carrier materials to produce a single dosage form varies depending upon the host treated 
and the particular mode of administration. Dosage unit forms generally contain between 
from about 1 mg to about 500 mg of an active ingredient. 

5 It is understood that the specific dose level for any particular patient depends upon a 

variety of factors including the activity of the specific compoxmd employed, the age, body 
weight, general health, sex, diet, time of administration, route of administration, and rate of 
excretion, drug combination and the severity of the particular disease undergoing therapy. 

For administration to non-human animals, the composition can also be added to the 
10 animal feed or drinking water. It can be convenient to formulate the animal feed and drinking 
water compositions so that the animal takes in a therapeutically appropriate quantity of the 
composition along with its diet. It can also be convenient to present the composition as a 
premix for addition to the feed or drinking water. 

The nucleic acid molecules of the present invention may also be administered to a 
15 patient in combination with other therapeutic compounds to increase the overall therapeutic 
effect. The use of multiple compounds to treat an indication may increase the beneficial 
effects while reducing the presence of side effects. 

In one embodiment, the invention compositions suitable for administering nucleic acid 
molecules of the invention to specific cell types, such as hepatocytes. For example, the 

20 asialoglycoprotein receptor (ASGPr) (Wu and Wu, 1987, J. Biol. Chem. 262, 4429-4432) is 
unique to hepatocytes and binds branched galactose-terminal glycoproteins, such as 
asialoorosomucoid (ASOR). Binding of such glycoproteins or synthetic glycoconjugates to 
the receptor takes place with an affinity that strongly depends on the degree of branching of 
the oligosaccharide chain, for example, triatennary structures are boimd with greater affinity 

25 than biatenarry or monoatennary chains (Baenziger and Fiete, 1980, Cell 22, 611-620; 
Connolly et al, 1982, /. Biol Chem., 257, 939-945). Lee and Lee, 1987, Glycoconjugate 
4, 317-328, obtained this high specificity through the use of N-acetyl-D-galactosamine as the 
carbohydrate moiety, which has higher affinity for the receptor, compared to galactose. This 
"clustering effect" has also been described for the binding and uptake of mannosyl- 

30 terminating glycoproteins or glycoconjugates (Ponpipom et al, 1981, J. Med, Chem., 24, 
1388-1395). The use of galactose and galactosamine based conjugates to transport exogenous 
compounds across cell membranes can provide a targeted delivery approach to the treatment 
of liver disease such as HBV infection or hepatocellular carcinoma. The use of bioconjugates 
can also provide a reduction in the required dose of therapeutic compounds required for 

35 treatment. Furthermore, therapeutic bioavialability, pharmacodynamics, and pharmacokinetic 
parameters can be modulated througji the use of nucleic acid bioconjugates of the invention. 
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Alternatively, certain of the nucleic acid molecules of the instant invention can be 
expressed within cells from eukaryotic promoters {e.g., Izant and Weintraub, 1985, Science, 
229, 345; McGarry and Lindquist, 1986, Proc. Natl Acad. Set, USA 83, 399; Scanlon et al, 
1991, Proc. Natl Acad. Sci. USA, 88, 10591-5; Kashani-Sabet et al, 1992, Antisense Res. 
5 Dev., 2, 3-15; Dropulic et al, 1992, J. Virol, 66, 1432-41; Weerasinghe et al, 1991, J. 
Virol, 65, 5531-4; Ojwang et al, 1992, Proc. Natl Acad. Scl USA, 89, 10802-6; Chen et 
al, 1992, Nucleic Acids Res., 20, 4581-9; Sarver et al, 1990 Science, 247, 1222-1225; 
Thompson et al, 1995, Nucleic Acids Res., 23, 2259; Good et al, 1997, Gene Therapy, 4, 45; 
all of these references are hereby incorporated in their totalities by reference herein). Those 
10 skilled in the art realize that any nucleic acid can be expressed in eukaryotic cells from the 
appropriate DNA/RNA vector. The activity of such nucleic acids can be augmented by their 
release from the primary transcript by a ribozyme (Draper et al, PCT WO 93/23569, and 
Sullivan et al, PCT WO 94/02595; Ohkawa et al, 1992, Nucleic Acids Symp. Ser., 27, 15-6; 
Tairae^a/., \99\, Nucleic Acids Res., 19,5125-30; Ventura a/., 1993, Nucleic Acids Res., 
15 21, 3249-55; Chowrira et al, 1994, J. Biol Chem., 269, 25856; all of these references are 
hereby incorporated in their totality by reference herein). 

In another aspect of the invention, RNA molecules of the present invention are 
preferably expressed from transcription units (see, for example. Couture et al, 1996, TIG., 
12, 510) inserted into DNA or RNA vectors. The recombinant vectors are preferably DNA 
plasmids or viral vectors. Ribozyme expressing viral vectors could be constructed based on, 
but not limited to, adeno-associated vims, retrovirus, adenovirus, or alphavirus. Preferably, 
the recombinant vectors capable of expressing the nucleic acid molecules are delivered as 
described above, and persist in target cells. Altematively, viral vectors may be used that 
provide for transient expression of nucleic acid molecules. Such vectors might be repeatedly 
administered as necessary. Once expressed, the nucleic acid molecule binds to the target 
mRNA. Delivery of nucleic acid molecule expressing vectors could be systemic, such as by 
intravenous or intra-muscular administration, by administration to target cells ex-planted 
from the patient followed by reintroduction into the patient, or by any other means that would 
allow for introduction into the desired target cell (for a review see Couture et al, 1996, TIG., 
12,510). 

In one aspect, the invention features an expression vector comprising a nucleic acid 
sequence encoding at least one of the nucleic acid molecules of the instant invention is 
disclosed. The nucleic acid sequence encoding the nucleic acid molecule of the instant 
invention is operable linked in a manner which allows expression of that nucleic acid 
35 molecule. 
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In another aspect the invention features an expression vector comprising: a) a 
transcription initiation region (e.g., eukaryotic pol I, II or III initiation region); b) a 
transcription termination region (e.g., eukaryotic pol I, 11 or m termination region); c) a 
nucleic acid sequence encoding at least one of the nucleic acid catalyst of the instant 
5 invention; and wherein said sequence is operably linked to said initiation region and said 
termination region, in a manner which allows expression and/or delivery of said nucleic acid 
molecule. The vector may optionally include an open reading frame (ORF) for a protein 
operably linked on the 5' side or the 3*-side of the sequence encoding the nucleic acid catalyst 
of the invention; and/or an intron (intervening sequences). 

10 Transcription of the nucleic acid molecule sequences are driven from a promoter for 

eukaryotic RNA polymerase I (pol I), RNA polymerase II (pol II), or RNA polymerase HI 
(pol III). Transcripts from pol n or pol III promoters will be expressed at high levels in all 
cells; the levels of a given pol II promoter in a given cell type will depend on the nature of 
the gene regulatory sequences (enhancers, silencers, etc.) present nearby. Prokaryotic RNA 

15 polymerase promoters are also used, providing that the prokaryotic RNA polymerase enzyme 
is expressed in the appropriate cells (Elroy-Stein and Moss, 1990, Proa Natl. Acad. Sci. US 
A, 87, 6743-7; Gao and Huang 1993, Nucleic Acids Res., 21, 2867-72; Lieber et al., 1993, 
Methods EnzymoL, 217, 47-66; Zhou et al., 1990, Mol Cell. Biol, 10, 4529-37). All of 
these references are incorporated by reference herein. Several investigators have 

20 demonstrated that nucleic acid molecules, such as ribozymes expressed from such promoters 
can fimction in mammaUan cells (e.g. Kashani-Sabet et al., 1992, Antisense Res. Dev., 2, 3- 
15; Ojwang et al., 1992, Proa. Natl Acad. Sci. USA, 89, 10802-6; Chen et al, 1992, Nucleic 
Acids Res., 20, 4581-9; Yu et al., 1993, Proc. Natl Acad. Sci USA, 90, 6340-4; L'Huillier 
et al, 1992, EMBO J., 11, 441 1-8; Lisziewicz et al, 1993, Proc. Natl Acad. Set U. S. A, 90, 

25 8000-4; Thompson et al, 1995, Nucleic Acids Res., 23, 2259; SuUenger & Cech, 1993, 
Science, 262, 1566). More specifically, transcription units such as the ones derived from 
genes encoding U6 small nuclear (snRNA), transfer RNA (tRNA) and adenovirus VA RNA 
are useful in generating high concentrations of desired RNA molecules such as ribozymes in 
cells (Thompson et al, supra; Couture and Stinchcomb, 1996, supra; Noonberg et al, 1994, 

30 Nucleic Acid Res., 22, 2830; Noonberg et al, US Patent No. 5,624,803; Good et al, 1997, 
Gene Ther, 4, 45; Beigelman et al, Intemational PCT PubUcation No. WO 96/18736; all of 
these publications are incorporated by reference herein). The above ribozyme transcription 
units can be incorporated into a variety of vectors for introduction into mammalian cells, 
including but not restricted to, plasmid DNA vectors, viral DNA vectors (such as adenovirus 

35 or adeno-associated virus vectors), or viral RNA vectors (such as retroviral or alphavirus 
vectors) (for a review see Couture and Stinchcomb, 1996, supra). 
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In yet another aspect, the invention features an expression vector comprising nucleic 
acid sequence encoding at least one of the nucleic acid molecules of the invention, in a 
manner that allows expression of that nucleic acid molecule. The expression vector comprises 
in one embodiment; a) a transcription initiation region; b) a transcription termination region; 
5 c) a nucleic acid sequence encoding at least one said nucleic acid molecule; and wherein said 
sequence is operably linked to said initiation region and said termination region, in a manner 
which allows expression and/or delivery of said nucleic acid molecule. In another 
embodiment, the expression vector comprises: a) a transcription initiation region; b) a 
transcription termination region; c) an open reading frame; d) a nucleic acid sequence 

10 encoding at least one said nucleic acid molecule, wherein said sequence is operably linked to 
the 3*-end of said open reading frame; and wherein said sequence is operably linked to said 
initiation region, said open reading frame and said termination region, in a manner which 
allows expression and/or delivery of said nucleic acid molecule. In yet another embodiment, 
the expression vector comprises: a) a transcription initiation region; b) a transcription 

15 termination region; c) an intron; d) a nucleic acid sequence encoding at least one said nucleic 
acid molecule; and wherein said sequence is operably linked to said initiation region, said 
intron and said termination region, in a manner which allows expression and/or delivery of 
said nucleic acid molecule. In another embodiment, the expression vector comprises: a) a 
transcription initiation region; b) a transcription termination region; c) an intron; d) an open 

20 reading frame; e) a nucleic acid sequence encoding at least one said nucleic acid molecule, 
wherein said sequence is operably linked to the 3*-end of said open reading frame; and 
wherein said sequence is operably linked to said initiation region, said intron, said open 
reading frame and said termination region, in a manner which allows expression md/or 
delivery of said nucleic acid molecule. 

25 Interferons 

Type I interferons (IFN) are a class of natural cytokines that includes a family of greater 
than 25 IFN-a (Pesta, 1986, Methods Enzymol 119, 3-14) as well as IFN-p, and IFN-co. 
Although evolutionarily derived from the same gene (Diaz et al, 1994, Genomics 22, 540- 
552), there are many differences in the primary sequence of these molecules, implying an 

30 evolutionary divergence in biologic activity. All type I IFN share a common pattern of 
biologic effects that begin with binding of the IFN to the cell surface receptor (Pfeffer & 
Strulovici, 1992, Transmembrane secondary messengers for IFN-a/p. In: Interferon, 
Principles and Medical Applications., S. Baron, D.H. Coopenhaver, F. Dianzani, W.R. 
Fleischmann Jr., T.K. Hughes Jr., G.R. Kimpel, D.W. Niesel, G.J. Stanton, and S.K. Tyring, 

35 eds. 151-160). Binding is followed by activation of tyrosine kinases, including the Janus 
tyrosine kinases and the STAT proteins, which leads to the production of several IFN- 
stimulated gene products (Johnson et al, 1994, ScL Am. 270, 68-75). The IFN-stimulated 
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gene products are responsible for the pleotropic biologic effects of type I DFN, including 
antiviral, antiproliferative, and immunomodulatory effects, cytokine induction, and HLA 
class I and class II regulation (Pestka et al, 1987, Annu, Rev. Biochem 56, 727), Examples of 
IFN-stimulated gene products include 2-5-oligoadenylate synthetase (2-5 OAS), p2- 

5 microglobuHn, neopterin, p68 kinases, and the Mx protein (Chebath & Revel, 1992, The 2-5 
A system: 2-5 A synthetase, isospecies and functions. In: Interferon. Principles and Medical 
Applications. S. Baron, D.H. Coopenhaver, F. Dianzani, W.R. Jr. Fleischmann, T.K. Jr 
Hughes, G.R. Kimpel, D.W. Niesel, G.J. Stanton, and S.K. Tyring, eds., pp. 225-236; 
Samuel, 1992, The RNA-dependent PI /eIF-2a protein kinase. In: Interferon. Principles and 

10 Medical Applications. S. Baron, D.H. Coopenhaver, F. Dianzani, W.R. Fleischmann Jr., T.K. 
Hughes Jr., G.R. Kimpel, D.W. Niesel, G.H. Stanton, and S.K. Tyring, eds. 237-250; 
Horisberger, 1992, MX protein: function and Mechanism of Action. In: Interferon, 
Principles and Medical Applications. S. Baron, D.H. Coopenhaver, F. Dianzani, W.R. 
Fleischmann Jr., T.K. Hughes Jr., G.R. ICimpel, D.W, Niesel, G.H. Stanton, and S.K. Tyring, 

15 eds. 215-224). Although all type I IFN have similar biologic effects, not all the activities are 
shared by each type I IFN, and, in many cases, the extent of activity varies quite substantially 
for each IFN subtype (Fish et al, 1989, J. Interferon Res. 9, 97-114; Ozes et al., 1992, J. 
Interferon Res. 12, 55-59). More specifically, investigations into the properties of different 
subtypes of IFN-a and molecular hybrids of IFN-a have shown differences in pharmacologic 

20 properties (Rubinstein, 1987, J. Interferon Res. 7, 545-551). These pharmacologic 
differences can arise from as few as three amino acid residue changes (Lee et al., 1982, 
Cancer Res. 42, 1312-1316). 

Eighty-five to 166 amino acids are conserved in the known IFN-a subtypes. 
Excluding the IFN-a pseudogenes, there are approximately 25 known distinct IFN-a 
25 subtypes. Pairwise comparisons of these nonallelic subtypes show primary sequence 
differences ranging fi-om 2% to 23%. In addition to the naturally occurring IFNs, a non- 
natural recombinant type I interferon known as consensus interferon (CIFN) has been 
synthesized as a therapeutic compoxmd (Tong et al., 1997, Hepatology 26, 747-754). 

Interferon is currently in use for at least 12 different indications including infectious 
30 and autoimmune diseases and cancer (Borden, 1992, N. Engl. J. Med. 326, 1491-1492). For 
autoimmune diseases IFN has been utilized for treatment of rheumatoid arthritis, multiple 
sclerosis, and Crohn's disease. For treatment of cancer IFN has been used alone or in 
combination with a number of different compounds. Specific types of cancers for which IFN 
has been used include squamous cell carcinomas, melanomas, hypernephromas, 
35 hemangiomas, hairy cell leukemia, and Kaposi's sarcoma. In the treatment of infectious 
diseases, IFNs increase the phagocytic activity of macrophages and cytotoxicity of 
lymphocytes and inhibits the propagation of cellular pathogens. Specific indications for 
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which IFN has been used as treatment include: hepatitis B, human papillomaviras types 6 and 
11 (i.e. genital warts) (Leventhal et al, 1991, N Engl J Med 325, 613-617), chronic 
granulomatous disease, and hepatitis C virus. 

Numerous well controlled clinical trials using IFN-alpha in the treatment of chronic 
5 HCV infection have demonstrated that treatment three times a week results in lowering of 
serum ALT values in approximately 50% (range 40% to 70%) of patients by the end of 6 
months of therapy (Davis et al.^ 1989, The new England Journal of Medicine 321, 1501- 
1506; Marcellin et al., 1991, Hepatology 13, 393-397; Tong et al, 1997, Hepatology 26, 747- 
754; Tong et al., Hepatology 26, 1640-1645). However, following cessation of interferon 

10 treatment, approximately 50% of the responding patients relapsed, resulting in a "durable" 
response rate as assessed by normalization of serum ALT concentrations of approximately 20 
to 25%. In addition, studies that have examined six months of type 1 interferon therapy using 
changes in HCV RNA values as a clinical endpoint have demonstrated that up to 35% of 
patients will have a loss of HCV RNA by the end of therapy (Tong et al., 1997, supra). 

15 However, as with the ALT endpoint, about 50% of the patients relapse six months following 
cessation of therapy resulting in a durable virologic response of only 12% (23). Studies that 
have examined 48 weeks of therapy have demonstrated that the sustained virological 
response is up to 25%. 

Pegylated interferons, ie. interferons conjugated with polyethylene glycol (PEG), have 
20 demonstrated improved characteristics over interferon. Advantages incurred by PEG 
conjugation can include an improved pharmacokinetic profile compared to interferons 
lacking PEG, thus imparting more convenient dosing regimes, improved tolerance, and 
improved antiviral efficacy. Such improvements have been demonstrated in clinical studies of 
both polyethylene glycol interferon alfa-2a (PEGASYS, Roche) and polyethylene glycol 
25 interferon alfa-2b (VIRAFERON PEG, PEG-INTRON, Enzon/Schering Plough). 

Enzymatic nucleic acid molecules in combination with interferons and polyethylene 
glycol interferons have the potential to improve the effectiveness of treatment of HCV or any 
of the other indications discussed above. Enzymatic nucleic acid molecules targeting RNAs 
associated with diseases such as infectious diseases, autoimmune diseases, and cancer, can be 
30 used individually or in combination with other therapies such as interferons and polyethylene 
glycol interferons and to achieve enhanced efficacy. 

Examples : 

The following are non-limiting examples showing the selection, isolation, synthesis and 
activity of nucleic acids of the instant invention. These examples demonstrate the selection 
35 and design of Antisense, Hammerhead, DNAzyme, NCH, Amberzyme, Zinzyme or G- 
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Cleaver ribozyme molecules and binding/cleavage sites within HBV and HCV RNA. The 
following examples also demonstrate the selection and design of nucleic acid decoy 
molecules that target HBV reverse transcriptase. The following examples also demonstrate 
the use of enzymatic nucleic acid molecules that cleave HCV RNA. The methods described 
5 herein represent a scheme by which nucleic acid molecules can be derived that cleave other 
RNA targets required for HCV replication. 

Example 1 : Identification of Potential Target Sites in Humm HBV RNA 

The sequence of human HBV was screened for accessible sites using a computer- 
folding algorithm. Regions of the RNA that did not form secondary folding structures and 
10 contained potential ribozyme and/or antisense binding/cleavage sites were identified. The 
sequences of these cleavage sites are shown in Tables IV - XI. 

Example 2: Selection of Enzymatic Nucleic Acid Cleavage Sites in Human HBV RNA 

Ribozyme target sites were chosen by analyzing sequences of Human HBV (accession 
number: AF 100308.1) and prioritizing the sites on the basis of folding, Ribozymes were 

15 designed that could bind each target and were individually analyzed by computer folding 
(Christoffersen et al, 1994 J. Mol Struc. Theochem, 311, 273; Jaeger et aL, 19S9, Proc. Natl. 
Acad. Sci. USA^ 86, 11Q6) to assess whether the ribozyme sequences fold into the 
appropriate secondary structure. Those ribozymes with unfavorable intramolecular 
interactions between the binding arms and the catal>lic core were eliminated from 

20 consideration. As noted herein, varying binding arm lengths can be chosen to optimize 
activity. Generally, at least 5 bases on each arm are able to bind to, or otherwise interact 
with, the target RNA. 

Example 3: Chemical Synthesis and Purification of Ribozymes and Antisense for Efficient 
Cleavage and/or blocking of HBV RNA 

25 Ribozymes and antisense constmcts were designed to anneal to various sites in the 

RNA message. The binding arms of the ribozymes are complementary to the target site 
sequences described above, while the antisense constructs are fixUy complementary to the 
target site sequences described above. The ribozymes and antisense constructs were 
chemically synthesized. The method of synthesis used followed the procedure for normal 

30 RNA synthesis as described above and in Usman et al., (1987 J. Am. Chem. Soc, 109, 7845), 
Scaringe et al., (1990 Nucleic Acids Res., 18, 5433) and Wincott et al., supra, and made use 
of common nucleic acid protecting and coupling groups, such as dimethoxytrityl at the 5*- 
end, and phosphoramidites at the 3*-end. The average stepwise coupling yields were typically 
>98%. 
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Ribozymes and antisense constructs were also sjmthesized from DNA templates using 
bacteriophage T7 RNA polymerase (Milligan and Uhlenbeck, 1989, Methods Enzymol. 180, 
51). Ribozymes and antisense constructs were purified by gel electrophoresis using general 
methods or were purified by high pressure liquid chromatography (HPLC; see Wincott et al., 
5 supra; the totality of which is hereby incorporated herein by reference) and were resuspended 
in water. The sequences of the chemically synthesized ribozymes used in this study are 
shown below in Table XI. 

Example 4: Ribozvme Cleavage of HBV RNA Target in vitro 

Ribozymes targeted to the human HBV RNA are designed and synthesized as described 
10 above. These ribozymes can be tested for cleavage activity in vitro, for example using the 
following procedure. The target sequences and the nucleotide location within the HBV RNA 
are given in Tables IV-XI. 

Cleavage Reactions: Full-length or partially fiiU-length, intemally-labeled t^get RNA 
for ribozyme cleavage assay is prepared by in vitro transcription in the presence of [a-^^p] 

15 CTP, passed over a G 50 Sephadex® column by spin chromatography and used as substrate 
RNA without fiirther purification. Altemately, substrates are 5'-32p-end labeled using T4 
polynucleotide kinase enzyme. Assays are performed by pre-warming a 2X concentration of 
purified ribozyme in ribozyme cleavage buffer (50 mM Tris-HCl, pH 7.5 at 37°C, 10 mM 
MgCl2) and the cleavage reaction was initiated by adding the 2X ribozyme mix to an equal 

20 volume of substrate RNA (maximum of 1-5 nM) that was also pre-warmed in cleavage 
buffer. As an initial screen, assays are carried out for 1 hour at 37° C using a final 
concentration of either 40 nM or 1 mM ribozyme, i.e., ribozyme excess. The reaction is 
quenched by the addition of an equal volume of 95% formamide, 20 mM EDTA, 0.05% 
bromophenol blue and 0.05% xylene cyanol after which the sample is heated to 95 °C for 2 

25 minutes, quick chilled and loaded onto a denaturing polyacrylamide gel. Substrate RNA and 
the specific RNA cleavage products generated by ribozyme cleavage are visualized on an 
autoradiograph of the gel. The percentage of cleavage is determined by Phosphor Imager® 
quantitation of bands representing the intact substrate and the cleavage products. 

Example 5: Transfection of HepG2 Cells with psHBV-1 and Ribozvmes 

30 The human hepatocellular carcinoma cell line Hep G2 was grown in Dulbecco's 

modified Eagle media supplemented with 10% fetal calf serum, 2 mM glutamine, 0.1 mM 
nonessential amino acids, 1 mM sodiimi pymvate, 25 mM Hepes, 100 units penicillin, and 
100 |xg/ml streptomycin. To generate a replication competent cDNA, prior to transfection the 
HBV genomic sequences are excised from the bacterial plasmid sequence contained in the 

35 psHBV-1 vector (Those skilled in the art understand that other methods may be used to 
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generate a replication competent cDNA). This was done with an EcoRI and Hind III 
restriction digest. Following completion of the digest, a ligation was performed under dilute 
conditions (20 jig/ml) to favor intermolecular ligation. The total ligation mixture was then 
concentrated using Qiagen spin columns. 

5 Secreted alkaline phosphatase (SEAP) was used to normalize the HBsAg levels to 

control for transfection variability. The pSEAP2-TK control vector was constructed by 
Hgating a Bgl II-Hind III fragment of the pRL-TK vector (Promega), containing the herpes 
simplex virus thymidine kinase promoter region, into Bgl UJHind III digested pSEAP2-Basic 
(Clontech). Hep G2 cells were plated (3 x 10"^ cells/well) in 96-well microtiter plates and 
10 incubated overnight. A lipid^NA/ribozyme complex was formed containing (at final 
concentrations) cationic lipid (15 |ig/ml), prepared psHBV-1 (4.5 M-g/ml), pSEAP2-TK (0.5 
jag/ml), and ribozyme (100 |aM). Following a 15 min. incubation at 3T C, the complexes 
were added to the plated Hep G2 cells. Media was removed from the cells 96 hr. post- 
transfection for HBsAg and SEAP analysis. 

15 Transfection of the human hepatocellular carcinoma cell line. Hep G2, with replication 

competent HBV DNA results in the expression of HBV proteins and the production of 
virions. To investigate the potential use of ribozymes for the treatment of chronic HBV 
infection, a series of ribozymes that target the 3' terminus of the HBV genome have been 
synthesized. Ribozymes targeting this region have the potential to cleave all four major HBV 

20 RNA transcripts as well as the potential to block the production of HBV DNA by cleavage of 
the pregenomic RNA. To test the efficacy of these HBV ribozymes, they were co-transfected 
with HBV genomic DNA into Hep G2 cells, and the subsequent levels of secreted HBV 
surface antigen (HBsAg) were analyzed by ELISA. To control for variability in transfection 
efficiency, a control vector which expresses secreted alkaline phosphatase (SEAP), was also 

25 co-transfected. The efficacy of the HBV ribozymes was determined by comparing the ratio 
of HBsAgtSEAP and/or HBeAgrSEAP to that of a scrambled attenuated control (SAC) 
ribozyme. Twenty-five ribozymes (RPI18341, RPI18356, RPI18363, RPI18364, RPI18365, 
RPI18366, RPI18367, RPI18368, RPI18369, RPI18370, RPI18371, RPI18372, RPI18373, 
RPI18374, RPI18303, RPI18405, RPI18406, RPI18407, RPI18408, RPI18409, RPI18410, 

30 RPI18411, RPI18418, RPI18419, and RPI18422) have been identified which cause a 
reduction in the levels of HBsAg and/or HBeAg as compared to the corresponding SAC 
ribozyme. In addition, loop variant anti-HBV ribozymes targeting site 273 were tested using 
this system, the results of this study are summarized in Figure 10. As indicated in the figure, 
the ribozymes tested demonstrate significant reduction in HepG2 HBsAg levels as compared 

35 to a scrambled attenuated core ribozyme control, with RPI 22650 and RPI 22649 showing the 
greatest decrease in HBsAg levels. 
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Example 6: Analysis of HBsAg and SEAP Levels Following Ribozvme Treatment 

Immulon 4 (Dynax) microtiter wells were coated overnight at 4"^ C with anti-HBsAg 
Mab (Biostride B88-95-31ad,ay) at 1 |ig/ml in Carbonate Buffer (Na2C03 15 mM, NaHCOS 
35 mM, pH 9.5). The wells were then washed 4x with PBST (PBS, 0.05% Tween® 20) and 
5 blocked for 1 hr at 37° C with PBST, 1% BSA. Following washing as above, the wells were 
dried at 37° C for 30 min. Biotinylated goat ant-HBsAg (Accurate YVS1807) was diluted 
1:1000 in PBST and incubated in the wells for 1 hr. at 37° C. The wells were washed 4x with 
PBST. Streptavidin/Alkaline Phosphatase Conjugate (Pierce 21324) was diluted to 250 
ng/ml in PBST, and incubated in the wells for 1 hr. at 37° C. After washing as above, p- 
10 nitrophenyl phosphate substrate (Pierce 37620) was added to the wells, which were then 
incubated for 1 hr. at 37° C. The optical density at 405 nm was then determined. SEAP 
levels were assayed using the Great EscAPe® Detection Kit (Clontech K2041-1), as per the 
manufacturers instructions. 

Example 7: X-gene Reporter Assav 

15 The effect of ribozyme treatment on the level of transactivation of a SV40 promoter 

driven firefly luciferase gene by the HBV X-protein was analyzed in transfected Hep G2 
cells. As a control for variability in transfection efficiency, a Renilla luciferase reporter 
driven by the TK promoter, which is not transactivated by the X protein, was used. Hep G2 
cells were plated (3x10"^ cells/well) in 96-well microtiter plates and incubated ovemight. A 

20 lipid/DNA/ribozyme complex was formed containing (at final concentrations) cationic lipid 
(2.4 |ig/ml), the X-gene vector pSBDR(2.5 |ig/ml), the firefly reporter pSV40HCVluc (0.5 
}ag/ml), the Renilla luciferase control vector pRL-TK (0.5 |ag/ml), and ribozjnne (100 )aM). 
Following a 15 min. incubation at 37^ C, the complexes were added to the plated Hep G2 
cells. Levels of firefly and Renilla luciferase were analyzed 48 hr. post transfection, using 

25 Promega's Dual-Luciferase Assay System. 

The HBV X protein is a transactivator of a number of viral and cellular genes. 
Ribozymes which target the X region were tested for their ability to cause a reduction in X 
protein transactivation of a firefly luciferase gene driven by the SV40 promoter in transfected 
Hep G2 cells. As a control for transfection variability, a vector containing the Renilla 

30 luciferase gene driven by the TK promotor, which is not activated by the X protein, was 
included in the co-transfections. The efficacy of the HBV ribozymes was determined by 
comparing the ratio of firefly luciferase: Renilla luciferase to that of a scrambled attenuated 
control (SAC) ribozyme. Eleven ribozymes (RPI18365, RPI18367, RPn8368, RPI18371, 
RPI18372, RPI18373, RPI18405, RPn8406, RPI18411, RPI18418, RPI18423) were 

35 identified which cause a reduction in the level of transactivation of a reporter gene by the X 
protein, as compared to the corresponding SAC ribozyme. 
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Example 8: HBV transgenic mouse study A 

A transgenic mouse strain (founder strain 1.3.32 with a C57B1/6 background) that 
expresses HBV RNA and forms HBV viremia (Morrey et al, 1999, Antiviral Res,, 42, 97- 
108; Guidotti et aL, 1995, J. Virology, 69, 10, 6158-6169) was utilized to study the in vivo 
5 activity of ribozymes (RPI.18341, RPI.18371, RPL18372, and RPI.18418) of the instant 
invention. This model is predictive in screening for anti-HBV agents. Ribozyme or the 
equivalent volvime of saline was administered via a continuous s.c. infusion using Alzet® 
mini-osmotic pumps for 14 days. Alzet® pumps were filled with test material(s) in a sterile 
fashion according to the manufacturer's instructions. Prior to in vivo implantation, pumps 

10 were incubated at 37°C ovemight (> 18 hours) to prime the flow modulators. On the day of 
surgery, animals were hghtly anesthetized with a ketamine/xylazine cocktail (94 mg/kg and 6 
mg/kg, respectively; 0.3 ml, IP). Baseline blood samples (200 fxl) were obtained fi"om each 
animal via a retro-orbital bleed. For animals in groups 1-5 (Table XII), a 2 cm area near the 
base of the tail was shaved and cleansed with betadine surgical scrub and sequentially with 

15 70% alcohol. A 1 cm incision in the skin was made with a #15 scalpel blade or a blunt pair 
of scissors near the base of the tail. Forceps were used to open a pocket rostrally (ie., towards 
the head) by spreading apart the subcutaneous connective tissue. The pump was inserted 
with the delivery portal pointing away from the incision. Wounds were closed with sterile 9- 
mm stainless steel clips or with sterile 4-0 suture. Animals were then allowed to recover 

20 firom anesthesia on a warm heating pad before being retumed to their cage. Wounds were 
checked daily. Clips or sutures were replaced as needed. Incisions typically healed 
completely within 7 days post-op. Animals were then deeply anesthetized with the 
ketamine/xylazine cocktail (150 mg/kg and 10 mg/kg, respectively; 0.5 ml, IP) on day 14 
post pump implantation. A midline thoracotomy/ laparatomy was performed to expose the 

25 abdominal cavity and the thoracic cavity. The left ventricle was cannulated at the base and 
animals exsanguinated using a 23G needle and 1 ml syringe. Serum was separated, Jfrozen 
and analyzed for HBV DNA and antigen levels. Experimental groups were compared to the 
saline control group in respect to percent change fi-om day 0 to day 14. HBV DNA was 
assayed by quantitative PGR. 

30 Results 

Table XII is a summary of the group designation and dosage levels used in this HBV 
transgenic mouse study. Baseline blood samples were obtained via a retroorbital bleed and 
animals (N=10/group) received anti-HBV ribozymes (100 mg/kg/day) as a continuous SC 
infusion. After 14 days, animals treated with a ribozyme targeting site 273 (RPI. 18341) of 
35 the HBV RNA showed a significant reduction in serum HBV DNA concentration, compared 
to the saline treated animals as measured by a quantitative PGR assay. More specifically, the 
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saline treated animals had a 69% increase in serum HBV DNA concentrations over this 2- 
week period while treatment with the 273 ribozyme (RPL 18341) resulted in a 60% decrease 
in serum HBV DNA concentrations. Ribozjmies directed against sites 1833 (RPL18371), 
1873 (RPL 184 18), and 1874 (RPL 18372) decreased serum HBV DNA concentrations by 
5 49%, 15% and 16%, respectively. 

Example 9: HBV transgenic mouse study B 

A transgenic mouse strain (founder strain 1.3.32 with a C57B1/6 background) that 
expresses HBV RNA and forms HBV viremia (Morrey et al., 1999, Antiviral Res., 42, 97- 
108; Guidotti et al, 1995, J. Virology, 69, 10, 6158-6169) was utiHzed to study the in vivo 

10 activity of ribozymes (RPL 18341 and RPL 18371) of the instant invention. This model is 
predictive in screening for anti-HBV agents. Ribozyme or the equivalent volume of saline 
was administered via a continuous s.c. infusion using Alzet® mini-osmotic pumps for 14 
days. Alzet® pumps were filled with test material(s) in a sterile fashion according to the 
manufacturer's instructions. Prior to in vivo implantation, pumps were incubated at 3TC 

15 overnight (> 18 hours) to prime the flow modulators. On the day of surgery, animals were 
lightly anesthetized with a ketamine/xylazine cocktail (94 mg/kg and 6 mg/kg, respectively; 
0.3 ml, IP). Baseline blood samples (200 jil) were obtained from each animal via a retro- 
orbital bleed. For animals in groups 1-10 (Table XIII), a 2 cm area near the base of the tail 
was shaved and cleansed with betadine surgical scrub and sequentially with 70% alcohol. A 

20 1 cm incision in the skin was made with a #15 scalpel blade or a blunt pair of scissors near 
the base of the tail. Forceps were used to open a pocket rostrally (/e., towards the head) by 
spreading apart the subcutaneous connective tissue. The pump was inserted with the delivery 
portal pointing away from the incision. Wounds were closed with sterile 9-mm stainless steel 
clips or with sterile 4-0 suture. Animals were then allowed to recover from anesthesia on a 

25 warm heating pad before being retumed to their cage. Wounds were checked daily. Clips or 
sutures were replaced as needed. Incisions typically healed completely within 7 days post-op. 
Animals were then deeply anesthetized with the ketamine/xylazine cocktail (150 mg/kg and 
10 mg/kg, respectively; 0.5 ml, IP) on day 14 post pump implantation. A midhne 
thoracotomy/ laparatomy was performed to expose the abdominal cavity and the thoracic 

30 cavity. The left ventricle was cannulated at the base and animals exsanguinated using a 23G 
needle and 1 ml syringe. Serum was separated, frozen and analyzed for HBV DNA and 
antigen levels. Experimental groups were compared to the saline control group in respect to 
percent change from day 0 to day 14. HBV DNA was assayed by quantitative PGR. 
Additionally, mice treated with 3TC® by oral gavage at a dose of 300 mg/kg/day for 14 days 

35 (group 11, Table XIII) were used as a positive control. 
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Results 

Table XIII is a summary of the group designation and dosage levels used in this HBV 
transgenic mouse study. Baseline blood samples were obtained via a retroorbital bleed and 
animals (N=15/group) received anti-HBV ribozymes (100 mg/kg/day, 30 mg/kg/day, 10 
5 mg/kg/day) as a continuous SC infusion. The results of this study are summarized in Figures 
6, 7, and 8. As Figures 6, 7, and 8 demonstrate, Ribozymes directed against sites 273 
(RPI.18341) and 1833 (RPL18371) demonstrate reduction in the serum HBV DNA levels 
following 14 days of ribozyme treatment in HBV transgenic mice, as compared to scrambled 
attenuated core (SAC) ribozyme and saline controls. Furthermore, these ribozymes provide 
10 similar, and in some cases, greater reduction of serum HBV DNA levels, as compared to the 
3TC® positive control, at lower doses than the 3TC® positive control. 

Example 10: HBV DNA reduction in HepG2.2.15 cells 

Ribozyme treatment of HepG2.2.15 cells was performed in a 96-well plate format, with 
12 wells for each different ribozyme tested (RPI.18341, RPL18371, RPL18372, RPL18418, 

15 RPI.20599SAC). HBV DNA levels in the media collected between 120 and 144 hours 
following transfection was determined using the Roche Amplicor HBV Assay. Treatment 
with RPL 18341 targeting site 273 resulted in a significant (P<0.05) decrease in HBV DNA 
levels of 62% compared to the SAC (RPL20599). Treatment with RPL 18371 (site 1833) or 
RPI. 18372 (site 1874) resulted in reductions in HBV DNA levels of 55% and 58% 

20 respectively, as compared to treatment with the SAC RPI.20599 (see Figure 9). 

Example 11: RPI 18341 combination treatment with Lamivudine/Infergen® 

The therapeutic use of nucleic acid molecules of the invention either alone or in 
combination with current therapies, for example lamivudine or type 1 EFN, can lead to 
improved HBV treatment modalities. To assess the potential of combination therapy, HepG2 

25 cells transfected with a replication competent HBV cDNA, were treated with RPI 
18341(HepBzyme™), Infergen® (Amgen, Thousand Oaks Ca), and/or Lamivudine (Epivir®: 
GlaxoSmithKline, Research Triangle Park NC) either alone or in combination. Results 
indicated that combination treatment with either RPI 18341 plus Infergen® or combination of 
RPI 18341 plus lamivudine results in additive down regulation of HBsAg expression 

30 (P<0.001). These studies can be applied to the treatment of lamivudine resistant cells to 
further assses the potential for combination therapy of RPI 18341 plus currently available 
therapies for the treatment of chronic Hepatitis B. 

Hep G2 cells were plated (2 x 104 cells/well) in 96-well microtiter plates and incubated 
ovemight. A cationic lipid/DNA/ribozyme complex was formed containing (at final 
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concentrations) lipid (11-15 |ig/mL), re-ligated psHBV-1 (4.5 |4.g/mL) and ribozyme (100- 
200 nM) in growth media. Following a 15 min incubation at 37^C, 20 jliL of the complex was 
added to the plated Hep G2 cells in 80 of growth media minus antibiotics. For 
combination treatment with interferon, interferon (Infergen®, Amgen, Thousand Oaks CA) 
5 was added at 24 hr post-transfection and then incubated for an additional 96 hr. In the case of 
co-treatment with Lamivudine (3TC®), the ribozyme-containing cell culture media was 
removed at 120 hr post-transfection, fresh media containing Lamivudine (Epivir®: 
GlaxoSmithKline, Research Triangle Park NC) was added, and then incubated for an 
additional 48 hours. Treatment with Lamivudine or interferon individually was done on Hep 
10 G2 cells transfected with the pSHBV-1 vector alone and then treated identically to the co- 
treated cells. All transfections were performed in triplicate. Analysis of HBsAg levels was 
performed using the Diasorin HBsAg ELIS A kit. 

Results 

At either 500 or 1000 units of Infergen®, the addition of 200 nM of RPI.18341 results 
15 in a 75-77% increase in anti-HBV activity as judged by the level of HBsAg secreted from the 
treated Hep G2 cells. Conversely, the anti-HBV activity of RPI,18341(at 200 nM) is 
increased 31-39% when used in combination of 500 or 1000 units of Infergen® (Figure 11). 

At 25 nM Lamivudine (3TC®), the addition of 100 nM of RPL18341 results in a 48% 
increase in anti-HBV activity as judged by the level of HBsAg secreted from treated Hep G2 
20 cells. Conversely, the anti-HBV activity of RPL 18341 (at 100 nM) is increased 31% when 
used in combination with 25 nM Lamivudine (Figure 12). 

Example 13: Modulation of HBV reverse transcriptase 

The HBV reverse transcriptase (pol) binds to the 5' stem-loop structure in the HBV 
pregenomic RNA and synthesizes a four-nucleotide primer from the template UUCA. The 
25 reverse transcriptase then translocates to the 3* end of the pregenomic RNA where the primer 
binds to the UUCA sequence within the DRl element and begins first-strand synthesis of 
HBV DNA. A number of short oligos, ranging in size from 4 to 16-mers, were designed to 
act as competitive inhibitors of the HBV reverse transcriptase primer, either by blocking the 
primer binding sites on the HBV RNA or by acting as a decoy. 

30 The oligonucleotides and controls were synthesized in all 2*-0-methyl and 2*-0-allyl 

versions (Table XV). The inverse sequence of all oligos were generated to serve as controls. 
Primary screening of the competitive inhibitors was completed in the HBsAg 
transfection/ELISA system, in which the oligo is co-transfeceted with a HBV cDNA vector 
into Hep G2 cells. Following 4 days of incubation, the levels of HBsAg secreted into the cell 
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culture media were determined by ELISA. Screening of the 2'-0-allyl versions revealed that 
two of the decoy oligos (RPL24944 and RPL24945), consisting of 3x or 4x repeats of the RT 
primer binding site UUCA, along with the matched inverse controls, displayed considerable 
activity by decreasing HBsAg levels (Figure 15). This dramatic decrease in HBsAg levels is 
5 not due to cellular toxicity, because a MTS assay showed no difference in proliferation 
between any of the treated cells. A follow up experiment with a 5x UUCA repeat, the inverse 
sequence control, and a matched scrambled control, showed that all three oligos decreased 
HBsAg levels without cellular toxicity. Screening of the 2*-0-methyl versions of the oligos 
showed no activity from the 3x and 4x UUCA repeat (Figure 16), also suggesting that the 
10 anti-HBV effect is perhaps related to the 2'-0-allyl chemistry rather than to sequence 
specificity. 

Screening of the 2'-0-methyl oligos did show that the 2 -O-methyl 2x UUCA repeat, 
RPL24986, displayed activity in decreasing HBsAg levels as compared to the inverse control, 
RPL24950. A dose response experiment showed that at the lower concentrations of 100 and 
15 200 nM, RPI.24986 showed greater activity in decreasing HbsAg levels as compared to the 
inverse control RPL24950 (Figure 17). 

Example 14: Modulation of HBV transcription via Oligonucleotides targeting the Enchancer 
I core region of HBV DNA 

In an effort to block HBV replication, oligonucleotides were designed to bind to two 
20 liver-specific factor binding sites in the Enhancer I core region of HBV genomic DNA. 
Hepatocyte Nuclear Factor 3 (HNF3) and Hepatocyte Nuclear Factor 4 (HNF4) bind to sites 
in the core region, with the HNF3 site being 5' to the HNF4 site. The HNF3 and HNF4 sites 
overlap or are adjacent to binding sites for a number of more ubiquitous factors, and are 
termed nuclear receptor response elements (NRRE). These elements are critical in regulating 
25 HBV transcription and replication in infected hepatocytes, with mutations in the HNF3 and 
HNF4 binding sites having been demonstrated to greatly reduce the levels of HBV repHcation 
(Bock et al, 2000, J. Virology, 74, 2193) 

Oligonucleotides (Table XV) were designed to bind to either the positive or negative 
strands of the HNF3 or HNF4 binding sites. Scrambled controls were made to match each 

30 oligo. Each oligo was synthesized in all 2'-0-methyl/all phosphorothioate, or all 2 -O- 
allyl/all phosphorothioate chemistries. The initial screening of the oligos was done in the 
HBsAg transfection/ELISA system in Hep G2 cells. RPL25654, which targets the negative 
strand of the HNF4 binding site, shows greater activity in reducing HBsAg levels as 
compared to RPL25655, which targets the HNF4 site positive strand, and the scrambled 

35 control RPL25656. This result was observed at both 200 and 400 nM (Figures 18 and 19). 
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In a follow-up study, RPI.25654 reduced HBsAg levels in a dose-dependent manner, from 
50-200 nM (Figure 20). 

Example 15: Transfection of HepG2 Cells with psHBV-1 and Nucleic acid 

The human hepatocellular carcinoma cell line Hep G2 was grown in Dulbecco*s 
5 modified Eagle media supplemented with 10% fetal calf serum, 2 mM glutamine, 0.1 mM 
nonessential amino acids, 1 mM sodium pyruvate, 25 mM Hepes, 100 units penicillin, and 
100 |ag/ml streptomycin. To generate a replication competent cDNA, prior to transfection the 
HBV genomic sequences are excised fi:*om the bacterial plasmid sequence contained in the 
psHBV-1 vector This was done with an EcoRI and Hind III restriction digest. Following 
10 completion of the digest, a ligation was performed under dilute conditions (20 \xg/ml) to favor 
intermolecular ligation. The total ligation mixture was then concentrated using Qiagen spin 
columns. One skilled in the art would realize that other methods can be used to generate a 
replication competent cDNA 

Secreted alkaline phosphatase (SEAP) was used to normalize the HBsAg levels to 
15 control for transfection variability. The pSEAP2-TK control vector was constructed by 
ligating a Bgl II-Hind III firagment of the pRL-TK vector (Promega), containing the herpes 
simplex virus thymidine kinase promoter region, into Bgl lUHind III digested pSEAP2 -Basic 
(Clontech). Hep G2 cells were plated (3 x lO'^ cells/well) in 96-well microtiter plates and 
incubated ovemight. A lipid/DNA/nucleic acid complex was formed containing (at final 
20 concentrations) cationic lipid (15 |ig/ml), prepared psHBV-1 (4.5 |ag/ml), pSEAP2-TK (0.5 
|j,g/ml), and nucleic acid (100 |aM). Following a 15 min. incubation at 37^ C, the complexes 
were added to the plated Hep G2 cells. Media was removed firom the cells 96 hr. post- 
transfection for HBsAg and SEAP analysis. 

Transfection of the human hepatocellular carcinoma cell line. Hep G2, with replication 
25 competent HBV DNA results in the expression of HBV proteins and the production of 
virions. 

Example 16: Analvsis of HBsAg and SEAP Levels Following Nucleic Acid Treatment 

Immulon 4 (Dynax) microtiter wells were coated ovemight at 4° C with anti-HBsAg 
Mab (Biostride B88-95-31ad,ay) at 1 M-g/ml in Carbonate Buffer (Na2C03 15 mM, NaHC03 
30 35 mM, pH 9.5). The wells were then washed 4x with PBST (PBS, 0.05% Tween® 20) and 
blocked for 1 hr at 37° C with PBST, 1% BSA. Following washing as above, the wells were 
dried at 37° C for 30 min. Biotinylated goat anti-HBsAg (Accurate YVS1807) was diluted 
1:1000 in PBST and incubated in the wells for 1 hr. at 37° C. The wells were washed 4x with 
PBST. Streptavidin/ Alkaline Phosphatase Conjugate (Pierce 21324) was diluted to 250 
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ng/ml in PBST, and incubated in the wells for 1 hr. at 37° C. After washing as above, p- 
nitrophenyl phosphate substrate (Pierce 37620) was added to the wells, which were then 
incubated for 1 hr. at 37° C. The optical density at 405 nm was then determined. SEAP 
levels were assayed using the Great EscAPe® Detection Kit (Clontech K2041-1), as per the 
5 manufacturers instructions. 

Example 17: Analysis of HBV DNA expression a HepG2.2.15 murine model 

The development of new antiviral agents for the treatment of chronic Hepatitis B has 
been aided by the use of animal models that are permissive to replication of related 
Hepadnaviridae such as Woodchuck Hepatitis Virus (WHV) and Duck Hepatitis Virus 

10 (DHV). In addition, the use of transgenic mice has also been employed. The human 
hepatoblastoma cell line, HepG2.2.15, implanted as a subcutaneous (SC) tumor, can be used 
to produce Hepatitis B viremia in mice. This model is useful for evaluating new HBV 
therapies. Mice bearing HepG2.2.15 SC tumors show HBV viremia. HBV DNA can be 
detected in serum beginning on Day 35. Maximum serum viral levels reach 1.9x10^ 

15 copies/mL by day 49. A study also determined that the minimum tumor volume associated 
with viremia was 300 mm^. Therefore, the HepG2.2.15 cell line grown as a SC tumor 
produces a useful model of HBV viremia in mice. This new model can be suitable for 
evaluating new therapeutic regimens for chronic Hepatitis B. 

HepG2.2.15 tumor cells contain a slightly truncated version of viral HBV DNA and 
20 sheds HBV particles. The purpose of this study was to identify what time period viral 
particles are shed from the tumor. Serum was analyzed for presence of HBV DNA over a 
time course after HepG2.2.15 tumor inoculation in Athymic Ncr nu/nu mice. HepG2.2.15 
cells were carried and expanded in DMEM/10% FBS/2.4% HEPES/1% NEAA/1% 
Glutamine/1% Sodium Pyruvate media. Cells were resuspended in Delbecco's PBS with 
25 calcium/magnesium for injection. One hundred microliters of the tumor cell suspension (at a 
concentration of 1x108 cells/mL) were injected subcutaneously in the flank of NCR nu/nu 
female mice with a 23gl needle and 1 cc syringe, thereby giving each mouse 1x10^ cells. 
Tumors were allowed to grow for a period of up to 49 days post tumor cell inoculation. 
Serum was sampled for analysis on days 1, 7, 14, 35, 42 and 49 post tumor inoculation. 
30 Length and width measurements from each tumor were obtained three times per week using a 
Jamison microcaliper. Tumor volumes were calculated from tumor length/width 
measurements (tumor volume = 0.5 [a(b)^] where a = longest axis of the tumor and b == 
shortest axis of the tumor). Serum was analyzed for the presence of HBV DNA by the Roche 
Amplicor HBV moniter TM DNA assay. 

35 Experiment 1 
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HepG2.2.15 cells were carried and expanded in DMEM/10% 
FBS/2.4%HEPES/1%NEAA/1% Glutamine/1% Sodium Pyruvate media. Cells were 
resuspended in Delbecco's PBS with calcium/magnesium for injection. One hundred 
microliters of the tumor cell suspension (at a concentration of 1x108 cells/mL) were injected 
5 subcutaneously in the flank of NCR nu/nu female mice with a 23gl needle and 1 cc syringe, 
thereby giving each mouse 1x10^ cells. Tumors were allowed to grow for a period of up to 
49 days post tumor cell inoculation. Serum was sampled for analysis on days 1, 7, 14, 35, 42 
and 49 post tumor inoculation. Length and width measurements from each tumor were 
obtained three times per week using a Jamison microcaliper. Tumor volumes were calculated 
10 from tumor length/width measurements (tumor volume = 0.5[a(b)2] where a = longest axis of 
the tumor and b = shortest axis of the tumor). Serum was analyzed for the presence of HBV 
DNA by the Roche AmpUcor HBV moniter TM DNA assay. 

Results 

When athymic nu/nu female mice are subcutaneously injected with HepG2.2.15 cells 
15 and form tumors, HBV DNA is detected in serum (peak serum level was 1.9xl05 
copies/mL). There is a positive correlation (rs = 0.7, p < 0.01) between tumor weight 
(milligrams) and HB viral copies/mL serum. Figure 21 shows a plot of HepG2.2.15 tumors 
in nu/nu female mice as tumor volume vs time. Table XVI shows the concentration of HBV 
DNA in relation to tumor size in the HepG2.2.15 implanted nu/nu female mice used in the 
20 study. 

Experiment 2 

HepG2.2.15 cells were carried and expanded in DMEM/10% 
FBS/2.4%HEPES/1%NEAA/1% Glutamine/1% Sodium Pyruvate media containing 400 
|Lig/ml G418 antibiotic. G418-resistant cells were resuspended in Dulbecco's PBS with 

25 calcium/magnesiimi for injection. One himdred microliters of the tumor cell suspension (at a 
concentration of 1x108 cells/mL) were injected subcutaneously in the flank of NCR nu/nu 
female mice with a 23gl needle and 1 cc syringe, thereby giving each mouse 1x10^ cells. 
Tumors were allowed to grow for a period of up to 49 days post tumor cell inoculation. 
Serum was sampled for analysis on day 37 post tumor inoculation. Length and width 

30 measurements from each tumor were obtained three times per week using a Jamison 
microcaliper. Tumor volumes were calculated from tumor length/width measurements 
(tumor volume = 0.5[a(b)2] where a = longest axis of the tumor and b shortest axis of the 
tumor). Serum was analyzed for the presence of HBV DNA by the Roche Amplicor HBV 
moniter TM DNA assay. 

35 Results 
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When athymic nu/nu female mice are subcutaneously injected with G418 antibiotic 
resistant HepG2.2.15 cells and form tumors, HBV DNA is detected in serum (peak serum 
level was 4.0x10^ copies/mL). There is a positive correlation (rs = 0.7, p < 0.01) between 
tumor weight (milligrams) and HB viral copies/mL serum. Figure 22 shows a plot of 
5 HepG2.2.15 tumors in nu/nu female mice as tumor volume vs time. Table XVIIshows the 
concentration of HBV DNA in relation to tumor size in the G418 antibiotic resistant 
HepG2.2.15 implanted nu/nu female mice used in the study. 

Example 18: Identification of Potential Enzymatic nucleic acid molecules Cleavage Sites in 
HCVRNA 

10 The sequence of HC V RNA was screened for accessible sites using a computer folding 

algorithm. Regions of the mRNA that did not form secondary folding structures and 
contained potential enzymatic nucleic acid cleavage sites were identified. The sequences of 
these cleavage sites are shown in Tables XVIII, XIX, XX and XXIII. 

Example 19: Selection of Enzvmatic nucleic acid molecules Cleavage Sites in HCV RNA 

15 Enzymatic nucleic acid target sites were chosen by analyzing sequences of Human 

HCV (Genbank accession Nos: Dl 1 168 , D50483.1, L38318 and S82227) and prioritizing the 
sites on the basis of folding. Enzymatic nucleic acid molecules are designed that could bind 
each target and are individually analyzed by computer folding (Christoffersen et al, 199 A J. 
Mol Struc. Theochem, 311, 273; Jaeger et al, 1989, Proc. Natl Acad, Set USA, 86, 7706) to 

20 assess whether the enzymatic nucleic acid molecules sequences fold into the appropriate 
secondary structure. Those enzymatic nucleic acid molecules with unfavorable 
intramolecular interactions between the binding arms and the catalytic core can be eliminated 
firom consideration. As noted below, varying binding arm lengths can be chosen to optimize 
activity. Generally, at least 4 bases on each arm are able to bind to, or otherwise interact 

25 with, the target RNA. 

Example 20: Chemical Synthesis and Purification of Enzvmatic nucleic acids 

Enzymatic nucleic acid molecules can be designed to anneal to various sites in the 
RNA message. The binding arms of the enzymatic nucleic acid molecules are 
complementary to the target site sequences described above. The enzymatic nucleic acid 
30 molecules can be chemically synthesized using, for example, RNA syntheses such as those 
described above and those described in Usman et al., (1987 J. Am. Chem. Soc, 109, 7845), 
Scaringe et al., (1990 Nucleic Acids Res., 18, 5433) and Wincott et aL, supra. Such methods 
make use of common nucleic acid protecting and coupling groups, such as dimethoxytrityl at 
the 5'-end, and phosphoramidites at the 3'-end. The average stepwise coupling yields are 
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typically >98%. Enzymatic nucleic acid molecules can be modified to enhance stability by 
modification with nuclease resistant groups, for example, 2*-amino, 2*-C-allyl, 2 -flouro, 2 -O- 
methyl, 2'-H (for a review see Usman and Cedergren, 1992 TmS 17, 34). 

Enzymatic nucleic acid molecules can also be synthesized firom DNA templates using 
5 bacteriophage T7 RNA polymerase (Milligan and Uhlenbeck, 1989, Methods Enzymol. 180, 
51). Enzymatic nucleic acid molecules can be purified by gel electrophoresis using known 
methods, or can be purified by high pressure liquid chromatography (HPLC; See Wincott et 
al., supra; the totality of which is hereby incorporated herein by reference), and are 
resuspended in water. The sequences of chemically synthesized enzymatic nucleic acid 
10 constructs are shown below in Tables XX, XXI and XXIII. The antisense nucleic acid 
molecules shown in Table XXII were chemically synthesized. 

Inactive enzymatic nucleic acid molecules, for example inactive hammerhead 
enzymatic nucleic acids, can be synthesized by substituting the order of G5A6 and 
substituting a U for A14 (numbering fi-om Hertel et al., 1992 Nucleic Acids Res., 20, 3252). 

15 Example 21 : Enzymatic Nucleic Acid Cleavage of HCV RNA Target in vitro 

Enzymatic nucleic acid molecules targeted to the HCV are designed and synthesized as 
described above. These enzymatic nucleic acid molecules can be tested for cleavage activity 
in vitro, for example using the following procedure. The target sequences and the nucleotide 
location within the HCV are given in Tables XVIII, XIX, XX and XXIII. 

20 Cleavage Reactions: Full-length or partially fiiU-length, internally-labeled target RNA 

for enzymatic nucleic acid molecule cleavage assay is prepared by in vitro transcription in the 
presence of [a-^^p] CTP, passed over a G 50 Sephadex column by spin chromatography and 

used as substrate RNA without further purification. Alternately, substrates are y-^^V-^nd 
labeled using T4 polynucleotide kinase enzyme. Assays are performed by pre-warming a 2X 
25 concentration of purified enzymatic nucleic acid molecule in enzymatic nucleic acid 
molecule cleavage buffer (50 mM Tris-HCl, pH 7.5 at 37°C, 10 mM MgCb) and the 
cleavage reaction was initiated by adding the 2X enzymatic nucleic acid molecule mix to an 
equal volume of substrate RNA (maximum of 1-5 nM) that was also pre-warmed in cleavage 

o 

buffer. As an initial screen, assays are carried out for 1 hour at 37 C using a final 
30 concentration of either 40 nM or 1 mM enzymatic nucleic acid molecule, i.e., enzymatic 
nucleic acid molecule excess. The reaction is quenched by the addition of an equal volume 
of 95% formamide, 20 mM EDTA, 0.05% bromophenol blue and 0.05% xylene cyanol after 
which the sample is heated to 95 °C for 2 minutes, quick chilled and loaded onto a denaturing 
polyacrylamide gel. Substrate RNA and the specific RNA cleavage products generated by 
35 enzymatic nucleic acid molecule cleavage are visualized on an autoradiograph of the gel. The 
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percentage of cleavage is determined by Phosphor Imager® quantitation of bands 
representing the intact substrate and the cleavage products. 

Altematively, enzymatic nucleic acid molecules and substrates were synthesized in 96- 
well format using 0.2|j.mol scale. Substrates were 5'-^^P labeled and gel purified using 7.5% 
5 polyacrylamide gels, and eluting into water. Assays were done by combining trace substrate 
with 500nM enzymatic nucleic acid or greater, and initiated by adding final concentrations of 
40mM Mg^^, and 50mM Tris-Cl pH 8.0. For each enzymatic nucleic acid/substrate 
combination a control reaction was done to ensure cleavage was not the result of non-specific 
substrate degradation. A single three hour time point was taken and run on a 15% 

10 polyacrylamide gel to asses cleavage activity. Gels were dried and scanned using a 
Molecular Dynamics Phosphorimager and quantified using Molecular Dynamics ImageQuant 
software. Percent cleaved was determined by dividing values for cleaved substrate bands by 
full-length (uncleaved) values plus cleaved values and multiplying by 100 
(%cleaved=[C/(U+C)]*100). In vitro cleavage data of enzymatic nucleic acid molecules 

1 5 targeting plus and minus strand HCV RNA is shown in Table XXIII. 

Example 22: Inhibition of Luciferase Activity Using HCV Targeting Enzymatic nucleic acids 
in OST7 Cells 

The capability of enzymatic nucleic acids to inhibit HCV RNA intracellularly was 
tested using a dual reporter system that utilizes both firefly and Renilla luciferase (Figure 
20 23). The enzymatic nucleic acids targeted to the 5' HCV UTR region, which when cleaved, 
would prevent the translation of the transcript into luciferase. 

Synthesis of Stabilized Enzymatic nucleic acids 

Enzymatic nucleic acids were designed to target 15 sites within the 5 'UTR of the HCV 
RNA (Figure 24) and synthesized as previously described, except that all enzymatic nucleic 
25 acids contain two 2'-amino uridines. Enz>Tnatic nucleic acid and paired control sequences for 
targeted sites used in various examples herein are shown in Table XXI. 

Reporter plasmids 

The T7/HCV/firefly luciferase plasmid (HCVT7C 1.341, genotype la) was graciously 
provided by Aleem Siddiqui (University of Colorado Health Sciences Center, Denver, CO). 
30 The T7/HCV/firefly luciferase plasmid contains a T7 bacteriophage promoter upstream of the 
HCV 5 'UTR (nucleotides l-341)/firefly luciferase ftision DNA. The Renilla luciferase 
control plasmid (pRLSV40) was purchased fi-om PROMEGA. 

Luciferase assay 
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Dual luciferase assays were carried out according to the manufacturer's instructions 
(PROMEGA) at 4 hours after co-transfection of reporter plasmids and enzymatic nucleic 
acids. All data is shown as the average ratio of HCV/firefly luciferase luminescence over 
Renilla luciferase luminescence as determined by triplicate samples + SD. 

5 Cell culture and transfections 

OST7 cells were maintained in Dulbecco's modified Eagle's medium (GEBCO BRL) 
supplemented with 10% fetal calf serum, L-glutamine (2 mM) and penicillin/streptomycin. 
For transfections, OST7 cells were seeded in black-walled 96-well plates (Packard) at a 
density of 12,500 cells/well and incubated at 37°Cunder 5% CO2 for 24 hours. Co- 

10 transfection of target reporter HCVT7C (0.8 |ag/mL), control reporter pRLSV40, (1.2 ^ig/mL) 
and enzymatic nucleic acid, (50 - 200 nM) was achieved by the following method: a 5X 
mixture of HCVT7C (4 M<g/mL), pRLSV40 (6 |ag/mL) enzymatic nucleic acid (250 - 1000 
nM) and cationic lipid (28.5 |xg/mL) was made in 150 |aL of OPTI-MEM (GIBCO BRL) 
minus serum. Reporter/enzymatic nucleic acid/lipid complexes were allowed to form for 20 

15 min at 37**Cunder 5% CO2. Medium was aspirated from OST7 cells and replaced with 120 
|j,L of OPTI-MEM (GIBCO BRL) minus serum, immediately followed by the addition of 30 
\xL of 5X reporter/enzymatic nucleic acid/lipid complexes. Cells were incubated with 
complexes for 4 hours at 37''Cunder 5% CO2 . 

IC50 determinations for dose response curves 

20 Apparent IC50 values were calculated by linear interpolation. The apparent IC50 is 1/2 

the maximal response between the two consecutive points in which approximately 50% 
inhibition of HCV/luciferase expression is observed on the dose curve. 

Quantitation of RNA Samples 

Total RNA from transfected cells was purified using the Qiagen RNeasy 96 procedure 
25 including a DNase I treatment according to the manufacturer's instructions. Real time RT- 
PCR (Taqman assay) was performed on purified RNA samples using separate primer/probe 
sets specific for either firefly or Renilla luciferase RNA. Firefly luciferase primers and probe 
were upper (5'-CGGTCGGTAAAGTTGTTCCATT-3') (SEQ ID NO. 16202), lower (5'- 
CCTCTGACACATAATTCGCCTCT-3') (SEQ ID NO. 16203), and probe (5'-FAM- 
30 TGAAGCGAAGGTTGTGGATCTGGATACC-TAMRA-3') (SEQ ID NO 16204), and 
Renilla luciferase primers and probe were upper (5'-GTTTATTGAATCGGACCCAGGAT- 
3') (SEQ ID NO. 16205), lower (5'-AGGTGCATCTTCTTGCGAAAA-3') (SEQ ID NO. 
16206), and probe (5'-FAM-CTTTTCCAATGCTATTGTTGAAGGTGCCAA-3') (SEQ ID 
NO. 16207) -TAMRA, both sets of primers and probes were purchased from Integrated DNA 
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Technologies. RNA levels were determined from a standard curve of amplified RNA purified 
from a large-scale transfection. RT minus controls established that RNA signals were 
generated fi-om RNA and not residual plasmid DNA. RT-PCR conditions were: 30 min at 
48°C, 10 min at 95°C, followed by 40 cycles of 15 sec at 95°C and 1 min at 60°C. Reactions 
5 were performed on an ABI Prism 7700 sequence detector. Levels of firefly luciferase RNA 
were normalized to the level of Renilla luciferase RNA present in the same sample. Results 
are shown as the average of triplicate treatments ± SD. 

Example 23: Inhibition of HCV 5'UTR-luciferase expression by synthetic stabilized 
enzymatic nucleic acids 

10 The primary sequence of the HCV 5'UTR and characteristic secondary structure 

(Figure 24) is highly conserved across all HCV genotypes, thus making it a very attractive 
target for enzymatic nucleic acid-mediated cleavage. Enzymatic hammerhead nucleic acids, 
as a generally shown in Figure 25 and Table XXI (RPI 12249-12254, 12257-12265) were 
designed and synthesized to target 15 of the most highly conserved sites in the 5'UTR of 

15 HCV RNA. These synthetic enzymatic nucleic acids were stabilized against nuclease 
degradation by the addition of modifications such as 2'-(9-methyl nucleotides, 2'-amino- 
uridines at U4 and U7 core positions, phosphorothioate linkages, and a 3 '-inverted abasic 
cap. 

In order to mimic cytoplasmic transcription of the HCV genome, OST7 cells were 
20 transfected with a target reporter plasmid containing a T7 bacteriophage promoter upstream 
of a HCV 5'UTR/firefly luciferase fusion gene. Cytoplasmic expression of the target reporter 
is facilitated by high levels of T7 polymerase expressed in the cytoplasm of OST7 cells. Co- 
transfection of target reporter HCVT7C 1.341 (firefly luciferase), control reporter pRLSV40 
(Renilla luciferase) and enzymatic nucleic acid was carried out in the presence of cationic 
25 lipid. To determine the background level of luciferase activity, applicant used a control 
enzymatic nucleic acid that targets an irrelevant, non-HCV sequence. Transfection of reporter 
plasmids in the presence of this irrelevant control enzymatic nucleic acid (ICR) resulted in a 
slight decrease of reporter expression when compared to transfection of reporter plasmids 
alone. Therefore, the ICR was used to control for non-specific effects on reporter expression 
30 during treatment with HCV specific enzymatic nucleic acids. Renilla luciferase expression 
fi^om the pRLSV40 reporter was used to normalize for transfection efficiency and sample 
recovery. 

Of the 15 amino-modified hammerhead enzymatic nucleic acids tested, 12 significantly 
inhibited HCV/luciferase expression (> 45%, P < 0.05) as compared to the ICR (Figure 
35 26A). These data suggest that most of the HCV 5'UTR sites targeted here are accessible to 
enzymatic nucleic acid binding and subsequent RNA cleavage. To investigate fiirther the 
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enzymatic nucleic acid-dependent inhibition of HCV/luciferase activity, hammerhead 
enzymatic nucleic acids designed to cleave after sites 79, 81, 142, 192, 195, 282 or 330 of the 
HCV 5'UTR were selected for continued study because their anti-HCV activity was the most 
efficacious over several experiments. A corresponding attenuated core (AC) control was 
5 synthesized for each of the 7 active enzymatic nucleic acids (Table XX). Each paired AC 
control contains similar nucleotide composition to that of its corresponding active enzymatic 
nucleic acid however, due to scrambled binding arms and changes to the catalytic core, lacks 
the ability to bind or catalyze the cleavage of HCV RNA, Treatment of OST7 cells with 
enzymatic nucleic acids designed to cleave after sites 79, 81, 142, 195 or 330 resulted in 

10 significant inhibition of HCV/luciferase expression (65%, 50%, 50%, 80% and 80%, 
respectively) when compared to HCV/luciferase expression in cells treated with 
corresponding ACs, P < 0.05 (Figure 26B). It should be noted that treatment with either the 
ICR or ACs for sites 79, 81, 142 or 192 caused a greater reduction of HCV/luciferase 
expression than treatment with ACs for sites 195, 282 or 330. The observed differences in 

15 HCV/luciferase expression after treatment with ACs most likely represents the range of 
activity due to non-specific effects of oligonucleotide treatment and/or differences in base 
composition. Regardless of differences in HCV/luciferase expression levels observed as a 
result of treatment with ACs, active enzymatic nucleic acids designed to cleave after sites 79, 
81, 142, 195, or 330 demonstrated similar and potent anti-HCV activity (Figure 26B). 

20 Example 24: Synthetic stabilized enzvmatic nucleic acids inhibit HCV/luciferase expression 
in a concentration-dependent manner 

In order to characterize enzymatic nucleic acid efficacy in greater detail, these same 5 
lead hammerhead enzymatic nucleic acids were tested for their ability to inhibit 
HCV/luciferase expression over a range of enzymatic nucleic acid concentrations (0 nM - 

25 100 nM). For constant transfection conditions, the total concentration of nucleic acid was 
maintained at 100 nM for all samples by mixing the active enzymatic nucleic acid with its 
corresponding AC. Moreover, mixing of active enzymatic nucleic acid and AC maintains the 
lipid to nucleic acid charge ratio. A concentration-dependent inhibition of HCV/luciferase 
expression was observed after treatment with each of the 5 enzymatic nucleic acids (Figures 

30 27A-E). By linear interpolation, the enzymatic nucleic acid concentration resulting in 50% 
inhibition (apparent IC50) of HCV/luciferase expression ranged fi-om 40-215 nM. The two 
most efficacious enzymatic nucleic acids were those designed to cleave after sites 195 or 330 
with apparent IC50 values of 46 nM and 40 nM, respectively (Figures 27D and E). 

Example 25: An enzvmatic nucleic acid mechanism is required for the observed inhibition of 
35 HCV/luciferase expression 
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To confirm that an enzymatic nucleic acid mechanism of action was responsible for the 
observed inhibition of HC V/luciferase expression, paired binding-arm attenuated core (BAC) 
controls (RPI 15291 and 15294) were synthesized for direct comparison to enzymatic nucleic 
acids targeting sites 195 (RPI 12252) and 330 (RPI 12254). Paired BACs can specifically 
5 bind HCV RNA but are unable to promote RNA cleavage because of changes in the catal)1:ic 
core and, thus, can be used to assess inhibition due to binding alone. Also included in this 
comparison were paired SAC controls (RPI 15292 and 15295) that contain scrambled binding 
arms and attenuated catalytic cores, and so lack the ability to bind the target RNA or to 
catalyze target RNA cleavage. 

Enzymatic nucleic acid cleavage of target RNA should result in both a lower level of 
HCV/luciferase RNA and a subsequent decrease in HCV/luciferase expression. In order to 
analyze target RNA levels, a reverse transcriptase/polymerase chain reaction (RT-PCR) assay 
was employed to quantify HCV/luciferase RNA levels. Primers were designed to amplify the 
luciferase coding region of the HCV 5'UTR/luciferase RNA. This region was chosen because 
HCV-targeted enzymatic nucleic acids that might co-purify with cellular RNA would not 
interfere with RT-PCR amplification of the luciferase RNA region. Primers were also 
designed to amplify the Renilla luciferase RNA so that Renilla RNA levels could be used to 
control for transfection efficiency and sample recovery. 

OST7 cells were treated with active enzymatic nucleic acids designed to cleave after 
sites 195 or 330, paired SACs, or paired BACs. Treatment with enzymatic nucleic acids 
targeting site 195 or 330 resulted in a significant reduction of HCV/luciferase RNA when 
compared to their paired SAC controls (P < 0.01). In this experiment the site 195 enzymatic 
nucleic acid was more efficacious than the site 330 enzymatic nucleic acid (Figure 28 A). 
Treatment with paired BACs that target site 195 or 330 did not reduce HCV/luciferase RNA 
when compared to the corresponding SACs, thus confirming that the ability to bind alone 
does not result in a reduction of HCV/luciferase RNA. 

To confirm that enzymatic nucleic acid-mediated cleavage of target RNA is necessary 
for inhibition of HCV/luciferase expression, HCV/luciferase activity was determined in the 
same experiment. As expected, significant inhibition of HCV/luciferase expression was 
30 observed after treatment with active enzymatic nucleic acids when compared to paired SACs 
(Figure 28B). Importantly, treatment with paired BACs did not inhibit HCV/luciferase 
expression, thus confirming that the ability to bind alone is also not sufficient to inhibit 
translation. As observed in the RNA assay, the site 195 enzymatic nucleic acid was more 
efficacious than the site 330 enzymatic nucleic acid in this experiment. However, a 
35 correlation between enzymatic nucleic acid-mediated HCV RNA reduction and inhibition of 
HCV/luciferase translation was observed for enzymatic nucleic acids to both sites. The 
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reduction in target RNA and the necessity for an active enzymatic nucleic acid catalytic core 
confirm that a enzymatic nucleic acid mechanism is required for the observed reduction in 
HCV/luciferase protein activity in cells treated with site 195 or site 330 enzymatic nucleic 
acids. 

5 Example 26: Zinzvme Inhibition of chimeric HCV/Poliovirus replication 

During HCV infection, viral RNA is present as a potential target for enzymatic nucleic 
acid cleavage at several processes: un-coating, translation, RNA replication and packaging. 
Target RNA can be more or less accessible to enzymatic nucleic acid cleavage at any one of 
these steps. Although the association between the HCV initial ribosome entry site (IRES) and 
the translation apparatus is mimicked in the HCV 5'UTR/luciferase reporter system, these 
other viral processes are not represented in the OST7 system. The resulting RNA/protein 
complexes associated with the target viral RNA are also absent. Moreover, these processes 
can be coupled in an HCV-infected cell which could further impact target RNA accessibility. 
Therefore, applicant tested whether enzymatic nucleic acids designed to cleave the HCV 
5'UTR could effect a replicating viral system. 

Recently, Lu and Wimmer characterized a HCV-poliovirus chimera in which the 
poHovirus IRES was replaced by the IRES from HCV (Lu & Wimmer, 1996, Proc. Natl. 
Acad. Sci. USA. 93, 1412-1417). PoUovirus (PV) is a positive strand RNA virus like HCV, 
but unlike HCV is non-enveloped and replicates efficiently in cell culture. The HCV-PV 
20 chimera expresses a stable, small plaque phenotype relative to wild type PV. 

The following enzymatic nucleic acid molecules (zinzymes) were synthesized and 
tested for replicative inhibition of an HCV/PoUovirus chimera: RPI 18763, RPI 18812, RPI 
18749, RPI 18765, RPI 18792, and RPI 18814 (Table XX). A scrambled attenuated core 
enzymatic nucleic acid, RPI 18743, was used as a control. 

HeLa cells were infected with the HCV-PV chimera for 30 minutes and immediately 
treated with enzymatic nucleic acid. HeLa cells were seeded in U-bottom 96-well plates at a 
density of 9000-10,000 cells/well and incubated at 37^C under 5% C02 for 24 h. 
Transfection of nucleic acid (200 nM) was achieved by mixing of lOX nucleic acid (2000 
nM) and 1 OX of a cationic lipid (80 |ag/ml) in DMEM (Gibco BRL) with 5% fetal bovine 
serum (FBS). Nucleic acid/lipid complexes were allowed to incubate for 15 minutes at 37''C 
under 5% C02. Medium was aspirated from cells and replaced with 80 |il of DMEM (Gibco 
BRL) with 5% FBS serum, followed by the addition of 20 |ils of lOX complexes. Cells were 
incubated with complexes for 24 hours at 37°C under 5% C02 . 



Ill 



MBHB02,249-E (400.042US) 



The yield of HCV-PV from treated cells was quantified by plaque assay. The plaque 
assays were performed by diluting virus samples in serum-free DMEM (Gibco BRL) and 
applying 100 jiil to HeLa cell monolayers (-80% confluent) in 6-well plates for 30 minutes. 
Infected monolayers were overlayed with 3 ml 1.2% agar (Sigma) and incubated at 37°C 
5 under 5% C02. Two or three days later the overlay was removed, monolayers were stained 
with 1.2% crystal violet, and plaque forming units were counted. The results for the zinzyme 
inhibition of HCV-PV rephcation are shown in Figure 33. 

Example 27: Antisense inhibition of chimeric HCV/Poliovirus replication 

Antisense nucleic acid molecules (RPI 17501 and RPI 17498, Table XXII) were tested 

10 for replicative inhibition of an HCV/Poliovirus chimera compared to scrambled controls. An 
antisense nucleic acid molecule is a non-enzymatic nucleic acid molecule that binds to target 
RNA by means of RNA-RNA or RNA-DNA or RNA-PNA (protein nucleic acid; Egholm et 
al., 1993 Nature 365, 566) interactions and alters the activity of the target RNA (for a review, 
see Stein and Cheng, 1993 Science 261, 1004 and Woolf et al., US patent No. 5,849,902). 

15 Typically, antisense molecules are complementary to a target sequence along a single 
contiguous sequence of the antisense molecule. However, in certain embodiments, an 
antisense molecule can bind to substrate such that the substrate molecule forms a loop, and/or 
an antisense molecule can bind such that the antisense molecule forms a loop. Thus, the 
antisense molecule can be complementary to two (or even more) non-contiguous substrate 

20 sequences or two (or even more) non-contiguous sequence portions of an antisense molecule 
can be complementary to a target sequence or both. For a review of current antisense 
strategies, see Schmajuk et al., 1999, J. Biol. Chem., 274, 21783-21789, Delihas et al., 1997, 
Nature, 15, 751-753, Stein et al., 1997, Antisense N, A. Drug Dev., 7, 151, Crooke, 2000, 
Methods Enzymol., 313, 3-45; Crooke, 1998, Biotech. Genet. Eng. Rev., 15, 121-157, 

25 Crooke, 1997, Ad. Pharmacol., 40, 1-49. In addition, antisense DNA can be used to target 
RNA by means of DNA-RNA interactions, thereby activating RNase H, which digests the 
target RNA in the duplex. The antisense oligonucleotides can comprise one or more RNAse 
H activating region, which is capable of activating RNAse H cleavage of a target RNA. 
Antisense DNA can be synthesized chemically or expressed via the use of a single stranded 

30 DNA expression vector or equivalent thereof Additionally, antisense molecules can be used 
in combination with the enzymatic nucleic acid molecules of the instant invention. 

A RNase H activating region is a region (generally greater than or equal to 4-25 
nucleotides in length, preferably from 5-11 nucleotides in length) of a nucleic acid molecule 
capable of binding to a target RNA to form a non-covalent complex that is recognized by 
35 cellular RNase H enzyme (see for example Arrow et al., US 5,849,902; Arrow et al., US 
5,989,912). The RNase H enzyme binds to the nucleic acid molecule-target RNA complex 
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and cleaves the target RNA sequence. The RNase H activating region comprises, for 
example, phosphodiester, phosphorothioate (preferably at least four of the nucleotides are 
phosphorothiote substitutions; more specifically, 4-11 of the nucleotides are phosphorothiote 
substitutions); phosphorodithioate, 5'-thiophosphate, or methylphosphonate backbone 
5 chemistry or a combination thereof. In addition to one or more backbone chemistries 
described above, the RNase H activating region can also comprise a variety of sugar 
chemistries. For example, the RNase H activating region can comprise deoxyribose, arabino, 
fluoroarabino or a combination thereof, nucleotide sugar chemistry. Those skilled in the art 
will recognize that the foregoing are non-limiting examples and that any combination of 
10 phosphate, sugar and base chemistry of a nucleic acid that supports the activity of RNase H 
enzyme is within the scope of the definition of the RNase H activating region and the instant 
invention. 

HeLa cells were infected with the HCV-PV chimera for 30 minutes and immediately 
treated with antisense nucleic acid. HeLa cells were seeded in U-bottom 96-well plates at a 

15 density of 9000-10,000 cells/well and incubated at 37°C under 5% C02 for 24 h. 
Transfection of nucleic acid (200 nM) was achieved by mixing of lOX nucleic acid (2000 
nM) and 1 OX of a cationic lipid (80 ^g/ml) in DMEM (Gibco BRL) with 5% fetal bovine 
serum (FBS). Nucleic acid/lipid complexes were allowed to incubate for 15 minutes at 37°C 
under 5% C02. Medium was aspirated fi-om cells and replaced with 80 ixl of DMEM (Gibco 

20 BRL) with 5% FBS serum, followed by the addition of 20 |li1s of lOX complexes. Cells were 
incubated with complexes for 24 hours at ST'^C under 5% C02 . 

The yield of HCV-PV from treated cells was quantified by plaque assay. The plaque 
assays were performed by diluting virus samples in serum-fi*ee DMEM (Gibco BRL) and 
applying 100 jiil to HeLa cell monolayers (-80% confluent) in 6-well plates for 30 minutes. 
25 Infected monolayers were overlayed with 3 ml 1.2% agar (Sigma) and incubated at 37°C 
under 5% C02. Two or three days later the overlay was removed, monolayers were stained 
with 1.2% crystal violet, and plaque forming units were counted. The results for the antisense 
inhibition of HCV-PV are shown in Figure 34. 

Example 28: Nucleic acid Inhibition of Chimeric HCV/PV in combination with Interferon 

30 One of the limiting factors in interferon (IFN) therapy for chronic HCV are the toxic 

side effects associated with IFN. Applicant has reasoned that lowering the dose of IFN 
needed can reduce these side effects. Applicant has previously shown that enzymatic nucleic 
acid molecules targeting HCV RNA have a potent antiviral effect against replication of an 
HCV-poliovirus (PV) chimera (Macejak et al, 2000, Hepatology, 31, 769-776). In order to 

35 determine if the antiviral effect of type 1 IFN could be improved by the addition of anti-HCV 
enzymatic nucleic acid treatment, a dose response (0 U/ml to 100 U/ml) with IFN alfa 2a or 
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IFN alfa 2b was performed in HeLa cells in combination with 200 nM site 195 anti-HCV 
enzymatic nucleic acid (RPI 13919) or enzymatic nucleic acid control (SAC) treatment. The 
SAC control (RPI 17894) is a scrambled binding arm, attenuated core version of the site 195 
enzymatic nucleic acid (RPI 13919). IFN dose responses were performed with different 
5 pretreatment regimes to find the dynamic range of inhibition in this system. In these studies, 
HeLa cells were used instead of HepG2 because of more efficient enzymatic nucleic acid 
delivery (Macejak et al, 2000, Hepatology, 31, 769-776). 

Cells and Virus 

HeLa cells were maintained in DMEM (BioWhittaker, Walkersville, MD) 
10 supplemented with 5% fetal bovine serum. A cloned DNA copy of the HCV-PV chimeric 
virus was a gift of Dr. Eckard Wimmer (NYU, Stony Brook, NY). An RNA version was 
generated by in vitro transcription and transfected into HeLa cells to produce infectious virus 
(Lu and Wimmer, 1996, PNAS USA., 93, 1412-1417). 

Enzvmatic nucleic acid Synthesis 

15 Nuclease resistant enzymatic nucleic acids and control oligonucleotides containing 2'- 

O-methyl-nucleotides, 2'-deoxy-2'-C-allyl uridine, a 3 '-inverted abasic cap, and 
phosphorothioate linkages were chemically synthesized. The anti-HCV enzymatic nucleic 
acid (RPI 13919) targeting cleavage after nucleotide 195 of the 5' UTR of HCV is shown in 
Table XX. Attenuated core controls have nucleotide changes in the core sequence that 

20 greatly diminished the enzymatic nucleic acid's cleavage activity. The attenuated controls 
either contain scrambled binding arms (referred to as SAC, RPI 18743) or maintain binding 
arms (BAC, RPI 17894) capable of binding to the HCV RNA target. 

Enzvmatic nucleic acid Delivery 

A cationic lipid was used as a cytofectin agent. HeLa cells were seeded in 96-well 
25 plates at a density of 9000-10,000 cells/well and incubated at 37''Cunder 5% C02 for 24 h. 
Transfection of enzymatic nucleic acid or control oligonucleotides (200 nM) was achieved by 
mixing lOX enzymatic nucleic acid or control oligonucleotides (2000 nM) with lOX 
RPI.9778 (80 lag/ml) in DMEM containing 5% fetal bovine serum (FBS) in U-bottom 96- 
well plates to make 5X complexes. Enzymatic nucleic acid/lipid complexes were allowed to 
30 incubate for 15 min at 37°C under 5% C02. Medium was aspirated from cells and replaced 
with 80 |al of DMEM (Gibco BRL) containing 5% FBS serum, followed by the addition of 20 
1^1 of 5X complexes. Cells were incubated with complexes for 24 h at 37°Cunder 5% C02. 

Interferon/Enzvmatic nucleic acid Combination Treatment 
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Interferon alfa 2a (Roferon®) was purchased from Roche Bioscience (Palo Alto, CA). 
Interferon alfa 2b (Intron A®) was purchased from Schering-Plough Corporation (Madison, 
NJ). Consensus interferon (interferon-alfa-con 1) was a generous gift of Amgen, Inc. 
(Thousand Oaks, CA). For the basis of comparison, the manufacturers' specified units were 
5 used in the studies reported here; however, the manufacturers' unit definitions of these three 
IFN preparations are not necessarily the same. Nevertheless, since clinical dosing is based on 
the manufacturers' specified units, a direct comparison based on these units has relevance to 
clinical therapeutic indices, HeLa cells were seeded (10,000 cells per well) and incubated at 
37°Cunder 5% C02 for 24 h. Cells were then pre-treated with interferon in complete media 

10 (DMEM + 5% FBS) for 4 h and then infected with HCV-PV at a multiplicity of infection 
(MOI) = 0.1 for 30 min. The viral inoculum was then removed and enzymatic nucleic acid or 
attenuated control (SAC or BAC) was delivered with the cytofectin formulation (8 jLig/ml) in 
complete media for 24 h as described above. Where indicated for enzymatic nucleic acid dose 
response studies, active enzymatic nucleic acid was mixed with SAC to maintain a 200 nM 

15 total oligonucleotide concentration and the same lipid charge ratio. After 24 h, cells were 
lysed to release virus by three cycles of freeze/thaw. Virus was quantified by plaque assay 
and viral yield is reported as mean plaque forming imits per ml (pfii/ml) + SD. All 
experiments were repeated at least twice and the trends in the results reported were 
reproducible. Significance levels (P values) were determined by the Student's test. 

20 Plaque Assav 

Virus samples were diluted in serum-free DMEM and 100 p-l applied to Vero cell 
monolayers (-80% confluent) in 6-well plates for 30 min. Infected monolayers were overlaid 
with 3 ml 1.2% agar (Sigma Chemical Company, St. Louis, MO) and incubated at 37°Cunder 
5% C02. When plaques were visible (after two to three days) the overlay was removed, 
25 monolayers were stained with 1 .2% crystal violet, and plaque forming units were counted. 

Results 

As shown in Figure 29 A and 29B, treatment with the site 195 (RPI 13919) anti-HCV 
hammerhead enzymatic nucleic acid alone (0 U/ml IFN) resulted in viral replication that was 
dramatically reduced compared to SAC-treated cells (85%), P<0.01). For both IFN alfa 2a 

30 (Figure 29A) or IFN alfa 2b (Figure 29B), treatment with 25 U/ml resulted in a -90% 
inhibition of HCV-PV replication in SAC-treated cells as compared to cells treated with SAC 
alone (p<0.01 for both observations). The maximal level of inhibition in SAC-treated cells 
(94%) was achieved by treatment with >50U/ml of either IFN alfa 2a or IFN alfa 2b (p<0.01 
for both observations versus SAC alone). Maximal inhibition could however, be achieved by 

35 a 5-fold lower dose of IFN alfa 2a (10 U/ml) if enzymatic nucleic acid targeting site 195 in 
the 5' UTR of HCV RNA was given in combination (Figure 29A, p<0.01). While the 
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additional effect of enzymatic nucleic acid treatment on IFN alfa 2b-treated cells at 10 U/ml 
was very slight, the combined effect with 25 U/ml IFN alfa 2b was greater in magnitude 
(Figure 29B). For both interferons tested, pretreatment with 25 U/ml in combination with 
200 nM site 195 anti-HCV enzymatic nucleic acid resulted in an even greater level of 
5 inhibition of viral replication (>98%) compared to replication in cells treated with 200 nM 
SAC alone (P<0.01). 

A dose response of the site 195 anti-HCV enzymatic nucleic acid was also performed in 
HeLa cells, either with or without 12.5 U/ml IFN alfa 2a or IFN alfa 2b pretreatment. As 
shown in Figure 30, enzymatic nucleic acid-mediated inhibition was dose-dependent and a 

10 significant inhibition of HCV-PV replication (>75% versus 0 nM enzymatic nucleic acid, 
P<0.01) could be achieved by treatment with >150 nM anti-HCV enzymatic nucleic acid 
alone (no IFN). However, in IFN-pretreated cells, the dose of anti-HCV enzymatic nucleic 
acid needed to achieve this level of inhibition was decreased 3 -fold to 50 nM (P<0.01 versus 
0 nM enzymatic nucleic acid). In comparison, treatment with the site 195 anti-HCV 

15 enzymatic nucleic acid alone at 50 nM resulted in only -40% inhibition of virus replication. 
Pretreatment with IFN enhanced the antiviral effect of site 1 95 enzymatic nucleic acid at all 
enzymatic nucleic acid doses, compared to no IFN pretreatment. 

Interferon-alfaconl, consensus IFN (CIFN), is another type 1 IFN that is used to treat 
chronic HCV. To determine if a similar enhancement can occur in CIFN-treated cells, a dose 

20 response with CIFN was performed in HeLa cells using 0 U/ml to 12.5 U/ml CIFN in 
combination with 200 nM site 195 anti-HCV enzymatic nucleic acid or SAC treatment 
(Figure 31 A). Again, in the presence of the site 195 anti-HCV enzymatic nucleic acid alone, 
viral replication was dramatically reduced compared to SAC-treated cells. As shown in 
Figure 31A, treatment with 200 nM anti-HCV enzymatic nucleic acid alone significantly 

25 inhibited HCV-PV replication (90% versus SAC treatment, P<0.01). However, pretreatment 
with concentrations of CIFN from 1 U/ml to 12.5 U/ml in combination with 200 nM anti- 
HCV enzymatic nucleic acid resulted in even greater inhibition of viral replication (>98%) 
compared to replication in cells treated with 200 nM SAC alone (P<0.01). It is important to 
note that pretreatment with 1 U/ml CIFN in SAC-treated cells did not have a significant 

30 effect on HCV-poliovirus replication, but in the presence of enzymatic nucleic acid a 
significant inhibition of replication was observed (>98%, P<0.01). Thus, the dose of CIFN 
needed to achieve a >98% inhibition could be lowered to 1 U/ml in cells also treated with 200 
nM site 195 anti-HCV enzymatic nucleic acid. 

A dose response of site 195 anti-HCV enzymatic nucleic acid was then performed in 
35 HeLa cells, either with or without 12.5 U/ml CEFN pretreatment. As shown in Figure 31B, a 
significant inhibition of HCV-PV replication (>95% versus 0 nM enzymatic nucleic acid. 
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P<0.01) could be achieved by treatment with >150 nM anti-HCV enzymatic nucleic acid 
alone. However, in CIFN-pretreated cells, the dose of anti-HCV enzymatic nucleic acid 
needed to achieve this level of inhibition was only 50 nM (P<0.01). In comparison, treatment 
with the site 195 anti-HCV enzymatic nucleic acid alone at 50 nM resulted in -50% 
5 inhibition of virus replication. Thus, as was seen with IFN alfa 2a and IFN alfa 2b, the dose 
of enzymatic nucleic acid could be reduced 3 -fold in the presence of CIFN pretreatment to 
achieve a similar antiviral effect as enzymatic nucleic acid-treatment alone. 

To further explore the combination of lower enzymatic nucleic acid concentration and 
CIFN, a dose response with 0 U/ml to 12.5 U/ml CIFN was subsequently performed in HeLa 

10 cells in combination with 50 nM site 195 anti-HCV enzymatic nucleic acid treatment. In 
multiple experiments, treatment with 50 nM anti-HCV enzymatic nucleic acid alone inhibited 
HCV-PV replication 50% - 81% compared to viral repUcation in SAC-treated cells. As for 
the experiment shown in Figure 31A, treatment with CIFN alone at 5 U/ml resulted in -50% 
inhibition of viral replication. However, a four hour pretreatment with 5 U/ml CIFN followed 

15 by 50 nM anti-HCV enzymatic nucleic acid treatment resulted in 95% - 97% inhibition 
compared to SAC-treated cells (P<0.01). 

To demonstrate that the enhanced antiviral effect of CIFN and enzymatic nucleic acid 
combination treatment was dependent upon enzymatic nucleic acid cleavage activity, the 
effect of CIFN in combination with site 195 anti-HCV enzymatic nucleic acid versus the 

20 effect of CIFN in combination with a binding competent, attenuated core, control (BAC) was 
then compared. The BAC can still bind to its specific RNA target, but is greatly diminished in 
cleavage activity. Pretreatment with 12.5 U/ml CIFN reduced the viral yield -90% (7-fold) in 
cells treated with BAC (compare CIFN versus BAC in Figure 32). Cells treated with 200 nM 
site 195 anti-HCV enzymatic nucleic acid alone produced -95% (17-fold) less virus than 

25 BAC-treated cells (195 RZ BAC in Figure 32). The combination of CDFN pretreatment and 
200 nM site 195 anti-HCV enzymatic nucleic acid results in an augmented >98% (300-fold) 
reduction in viral yield (CIFN+RZ versus control in Figure 32). 

2'-5'-Ohgoadenvlate Inhibition of HCV 

Type 1 Interferon is a key constituent of many effective treatment programs for chronic 
30 HCV infection. Treatment with type 1 interferon induces a number of genes and results in an 
antiviral state within the cell. One of the genes induced is 2', 5' oligoadenylate synthetase, an 
enzyme that synthesizes short 2', 5' oligoadenylate (2-5 A) molecules. Nascent 2-5 A 
subsequently activates a latent RNase, RNase L, which in tum nonspecifically degrades viral 
RNA. As described herein, ribozymes targeting HCV RNA that inhibit the replication of an 
35 HCV-polio virus (HCV-PV) chimera in cell culture and have shown that this antiviral effect is 
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augmented if ribozyme is given in combination with type 1 interferon. In addtion, the 2-5A 
component of the interferon response can also inhibit rephcation of the HCV-PV chimera. 

The antiviral effect of anti-HCV ribozyme treatment is enhanced if type 1 interferon is 
given in combination. Interferon induces a number of gene products including 2 ',5' 
5 oligoadenylate (2-5A) synthetase, double-stranded RNA-activated protein kinase (PKR), and 
the Mx proteins. Mx proteins appear to interfere with nuclear transport of viral complexes 
and are not thought to play an inhibitory role in HCV infection. On the other hand, the 
additional 2-5A-mediated RNA degradation (via RNase L) and/or the inhibition of viral 
translation by PKR in interferon-treated cells can augment the ribozyme-mediated inhibition 
10 of HCV-PV replication. 

To investigate the potential role of the 2-5A/RNase L pathway in this enhancement 
phenomenon, HCV-PV replication was analyzed in HeLa cells treated exogenously with 
chemically-synthesized analogs of 2-5A (Figure 35), alone and in combination with the anti- 
HCV ribozyme (RPI 13919). These results were compared to replication in cells treated with 

15 interferon and/or anti-HCV ribozyme. Anti-HCV ribozyme was transfected into cells with a 
cationic lipid. To control for nonspecific effects due to lipid-mediated transfection, a 
scrambled arm, attenuated core, oligonucleotide (SAC) (RPI 17894) was transfected for 
comparison. The SAC is the same base composition as the ribozyme but is greatly attenuated 
in catalytic activity due to changes in the core sequence and cannot bind specifically to the 

20 HCV sequence. 

As shown in Figure 36A, HeLa cells pretreated with 10 U/ml consensus interferon for 
4 hours prior to HCV-PV infection resulted in -70% reduction of viral replication in SAC- 
treated cells. Similarly, HeLa cells treated with 100 nM anti-HCV ribozyme for 20 hours 
after infection resulted in an -80% reduction in viral yield. This antiviral effect was enhanced 

25 to -98% inhibition in HeLa cells pretreated with interferon for 4 hours before infection and 
then treated with anti-HCV ribozyme for 20 hours after infection. In parallel, a 2-5A 
compound (analog I, Figure 35) that was protected firom nuclease digestion at the 3 '-end 
with an inverted abasic moiety was tested. As shown in Figure 36B, treatment with 200 nM 
2-5A analog I for 4 hours prior to HCV-PV infection only slightly inhibited HCV-PV 

30 replication (-20%) in SAC-treated cells. Moreover, the inhibition due to a 20 hour anti-HCV 
ribozyme treatment was not augmented with a 4 hour pretreatment of 2-5 A in combination 
(compare third bar to fourth bar in Figure 36B). 

There are several possible possible explanations why the chemically synthesized 2-5A 
analog was not able to completely activate RNase L. It is possible that the 2-5A analog was 
35 not sufficiently stable or that in this experiment the 4 hour pretreatment period was too short 
for RNase L activation. To test these possibilities, a 2-5 A compoimd containing a 5 '-terminal 
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thiophosphate (P=S) for added nuclease resistance, in addition to the 3'- abasic, was also 
included (analog II, Figure 35). In addition, a longer 2-5A treatment was used. In this 
experiment (Figure 37), HeLa cells were treated with 2-5A or 2-5A(P=S) for 20 hours after 
HCV-PV infection. Again, anti-HCV ribozyme treatment resulted in >80% inhibition. In 
5 contrast to the 20% inhibition of viral replication seen with a 4 hour 2-5A pretreatment, viral 
replication in cells treated with 2-5A analog I for 20 hours after HCV-PV infection was 
inhibited by -^70%. The P=S version (analog II) inhibited HCV-PV rephcation by -35%. 
Thus, both 2-5A analogs used here are able to generate an antiviral effect, presumably 
through RNase L activation. The P=S version, although more resistant to 5' 
10 dephosphorylation, did not yield as great an anti-viral effect. It is possible that combination of 
the 5 '-terminal thiophosphate together with the presence of a 3 '-inverted abasic moiety can 
interfere with RNase L activation. Nevertheless, these results demonstrate potent anti-HCV 
activity by a nuclease-stabilized 2-5 A analog. 

The level of reduction in HCV-PV replication in cells treated with 2-5A analog I for 20 

15 hours was similar to that in cells pretreated with consensus interferon for 4 hours. To 
determine if this expanded 2-5A treatment regimen would enhance anti-HCV ribozyme 
efficacy to the same degree as does the interferon pretreatment, HeLa cells infected with 
HCV-PV were treated with a combination of 2-5A and anti-HCV ribozyme for 20 hours after 
infection. In this experiment, a 200 nM treatment with anti-HCV ribozyme or 2-5A treatment 

20 alone inhibited viral replication by 88% or -60%, respectively, compared to SAC treatment 
(Figure 38, left three bars). To maintain consistent transfection conditions but vary the 
concentration of anti-HCV ribozyme or 2-5A, anti-HCV ribozyme was mixed with the SAC 
to maintain a total dose of 200 nM. A 50 nM treatment with anti-HCV ribozyme inhibited 
HCV-PV replication by --70% (solid middle bar). However, the amount of HCV-PV 

25 rephcation was not fiirther reduced in cells treated with a combination of 50 nM anti-HCV 
ribozyme and 150 nM 2-5 A (striped middle bar). Likewise, cells treated with 100 nM anti- 
HCV ribozyme inhibited HCV-PV replication by -80% whether they were also treated with 
100 nM of 2-5 A or SAC (right two bars). In contrast, antiviral activity increased from 80% to 
98% when 100 nM anti-HCV ribozyme was given in combination with interferon (Figure 

30 36A). The reasons for the lack of additive or synergistic effects for the ribozyme/2-5A 
combination therapy is unclear at this time but can be due to that fact that both compounds 
have a similar mechanism of action (degradation of RNA). Further study is warranted to 
examine this possibility. 

As a monotherapy, 2-5A treatment generates a similar inhibitory effect on HCV- 
35 poliovirus replication as does interferon treatment. If these results are maintained in HCV 
patients, treatment with 2-5A can not only be efficacious but can also generate less side 
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effects than those observed with interferon if the plethora of interferon-induced genes were 
not activated. 

HBV Cell Culture Models 

As previously mentioned, HBV does not infect cells in culture. However, transfection 
5 of HBV DNA (either as a head-to-tail dimer or as an "overlength" genome of >100%) into 
HuH7 or Hep G2 hepatocytes results in viral gene expression and production of HBV virions 
released into the media. Thus, HBV replication competent DNA are co-transfected with 
ribozymes in cell culture. Such an approach has been used to report intracellular ribozyme 
activity against HBV (zu Putlitz, et al, 1999, J. ViroL, 73, 5381-5387, and Kim et al, 1999, 

10 Biochem. Biophys. Res. Commun,^ 257, 759-765). Li addition, stable hepatocyte cell lines 
have been generated that express HBV. In these cells, only ribozyme need be delivered; 
however, performance of a delivery screen is required. Litracellular HBV gene expression 
can be assayed by a Taqman® assay for HBV RNA or by ELISA for HBV protein. 
Extracellular virus can be assayed by PGR for DNA or ELISA for protein. Antibodies are 

15 commercially available for HBV surface antigen and core protein. A secreted alkaline 
phosphatase expression plasmid can be used to normalize for differences in transfection 
efficiency and sample recovery. 

HBV Animal Models 

There are several small animal models to study HBV replication. One is the 
20 transplantation of HBV-infected liver tissue into irradiated mice. Viremia (as evidenced by 
measuring HBV DNA by PGR) is first detected 8 days after transplantation and peaks 
between 18 - 25 days (Ilan et al, 1999, Hepatology, 29, 553-562). 

Transgenic mice that express HBV have also been used as a model to evaluate potential 
anti-virals. HBV DNA is detectable in both liver and serum (Guidotti et al, 1995, J. 
25 Virology, 69, 10, 6158-6169; Morrey et al, 1999, Antiviral Res., 42, 97-108). 

An additional model is to establish subcutaneous tumors in nude mice with Hep G2 
cells transfected with HBV. Tumors develop in about 2 weeks after inoculation and express 
HBV surface and core antigens. HBV DNA and surface antigen is also detected in the 
circulation of tumor-bearing mice (Yao et aL, 1996, J. Viral Hepat.^ 3, 19-22). 

30 In one embodiment, the invention features a mouse, for example a male or female 

mouse, implanted with HepG2.2.15 cells, wherein the mouse is susceptible to HBV infection 
and capable of sustaining HBV DNA expression. One embodiment of the invention provides 
a mouse implanted with HepG2.2.15 cells, wherein said mouse sustains the propagation of 
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HEPG2.2.15 cells and HBV production (see Macejak, US Provisional Patent Application No. 
60/296,876). 

Woodchuck hepatitis virus (WHV) is closely related to HBV in its virus structure, 
genetic organization, and mechanism of replication. As with HBV in humans, persistent 
5 WHV infection is conraion in natural woodchuck populations and is associated with chronic 
hepatitis and hepatocellular carcinoma (HCC). Experimental studies have established that 
WHV causes HCC in woodchucks and woodchucks chronically infected with WHV have 
been used as a model to test a number of anti-viral agents. For example, the nucleoside 
analogue 3T3 was observed to cause dose dependent reduction in virus (50% reduction after 
10 two daily treatments at the highest dose) (Hurwitz et ai, 1998. Antimicrob. Agents 
Chemother., 42, 2804-2809). 

HCV Cell Culture Models 

Although there have been reports of replication of HCV in cell culture (see below), 
these systems are difficult to replicate and have proven unreliable. Therefore, as was the case 
15 for development of other anti-HCV therapeutics such as interferon and ribavirin, after 
demonstration of safety in animal studies appUcant can proceed directly into a clinical 
feasibility study. 

Several recent reports have documented in vitro growth of HCV in human cell lines 
(Mizutani et al, Biochem Biophys Res Conmiun 1996 227(3):822-826; Tagawa et al, 

20 Journal of Gasteroenterology and Hepatology 1995 10(5):523-527; Cribier et ai, Journal of 
General Virology 76(10):2485-2491; Seipp et al. Journal of General Virology 1997 
78(10)2467-2478; lacovacci et al. Research Virology 1997 148(2): 147-151; locavacci et aL, 
Hepatology 1997 26(5) 1328-1337; Ito et aL, Joumal of General Virology 1996 77(5):1043- 
1054; Nakajima et aL, Journal of Virology 1996 70(5):3325-3329; Mizutani et ai. Journal of 

25 Virology 1996 70(10):7219-7223; ValU et aL, Res Virol 1995 146(4): 285-288; Kato et aL, 
Biochem Biophys Res Comm 1995 206(3):863-869). Replication of HCV has been 
demonstrated in both T and B cell lines as well as cell lines derived from human hepatocytes. 
Demonstration of replication was documented using either RT-PCR based assays or the b- 
DNA assay. It is important to note that the most recent publications regarding HCV cell 

30 cultures document replication for up to 6-months. 

Additionally, another recent study has identified more robust strains of hepatitis C virus 
having adaptive mutations that allow the strains to replicate more vigorously in human cell 
cultme. The mutations that confer this enhanced ability to replicate are located in a specific 
region of a protein identified as NS5A. Studies performed at Rockefeller University have 
35 shown that in certain cell culture systems, infection with the robust strains produces a 10,000- 
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fold increase in the number of infected cells. The greatly increased availability of HCV- 
infected cells in culture can be used to develop high-throughput screening assays, in which a 
large number of compounds, such as enzymatic nucleic acid molecules, can be tested to 
determine their effectiveness. 

5 In addition to cell lines that can be infected with HCV, several groups have reported the 

successful transformation of cell lines with cDNA clones of full-length or partial HCV 
genomes (Harada et al. Journal of General Virology 1995 76(5)1215-1221; Haramatsu et 
al, Joumal of Viral Hepatitis 1997 4S(l):61-67; Dash et al, American Journal of Pathology 
1997 151(2):363-373; Mizuno et al, Gasteroenterology 1995 109(6): 1933-40; Yoo et al, 
10 Joumal Of Virology 1995 69(l):32-38). 

HCV Animal Models 

The best characterized animal system for HCV infection is the chimpanzee. Moreover, 
the chronic hepatitis that results from HCV infection in chimpanzees and humans is very 
similar. Although clinically relevant, the chimpanzee model suffers from several practical 

15 impediments that make use of this model difficult. These include; high cost, long incubation 
requirements and lack of sufficient quantities of animals. Due to these factors, a number of 
groups have attempted to develop rodent models of chronic hepatitis C infection. While 
direct infection has not been possible several groups have reported on the stable transfectiori 
of either portions or entire HCV genomes into rodents (Yamamoto et al, Hepatology 1995 

20 22(3): 847-855; Galun et al, Joumal of Infectious Disease 1995 172(l):25-30; Koike et al, 
Joumal of general Virology 1995 76(12)3031-3038; Pasquinelli et al, Hepatology 1997 
25(3): 719-727; Hayashi et al, Princess Takamatsu Symp 1995 25:1430149; Mariya K, 
Yotsuyanagi H, Shintani Y, Fujie H, Ishibashi K, Matsuura Y, Miyamura T, Koike K. 
Hepatitis C virus core protein induces hepatic steatosis in transgenic mice. Joumal of General 

25 Virology 1997 78(7) 1527-1531; Takehara et al, Hepatology 1995 21(3):746-751; 
Kawamura et al, Hepatology 1997 25(4): 1014-1021). In addition, transplantation of HCV 
infected human liver into immunocompromised mice results in prolonged detection of HCV 
RNA in the animars blood. 

Vierling, Intemational PCT Publication No. WO 99/16307, describes a method for 
30 expressing hepatitis C vims in an in vivo animal model. Viable, HCV infected human 
hepatocytes are transplanted into a liver parenchyma of a scid/scid mouse host. The scid/scid 
mouse host is then maintained in a viable state, whereby viable, morphologically intact 
himian hepatocytes persist in the donor tissue and hepatitis C virus is replicated in the 
persisting human hepatocytes. This model provides an effective means for the study of HCV 
35 inhibition by enzymatic nucleic acids in vivo. 
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Indications 

Particular degenerative and disease states that can be associated with HBV expression 
modulation include, but are not limited to, HBV infection, hepatitis, cancer, tumorigenesis, 
cirrhosis, liver failure and other conditions related to the level of HBV. 

5 Particular degenerative and disease states that can be associated with HCV expression 

modulation include, but are not limited to, HCV infection, hepatitis, cancer, tumorigenesis, 
cirrhosis, liver failure and other conditions related to the level of HCV. 

The present body of knowledge in HBV and HCV research indicates the need for 
methods to assay HBV or HCV activity and for compounds that can regulate HBV and HCV 
10 expression for research, diagnostic, and therapeutic use. 

Lamivudine (3TC®), L-FMAU, adefovir dipivoxil, type 1 Interferon (e.g, interferon 
alpha, interferon beta, consensus interferon, polyethylene glycol interferon, polyethylene 
glycol interferon alpha 2a, polyethylene glycol interferon 2b, and polyethylene glycol 
consensus interferon), therapeutic vaccines, steriods, and 2'-5' Oligoadenylates are non- 
15 limiting examples of pharmaceutical agents that can be combined with or used in conjunction 
with the nucleic acid molecules {e.g. ribozymes and antisense molecules) of the instant 
invention. Those skilled in the art will recognize that other drugs or other therapies can 
similarly and readily be combined with the nucleic acid molecules of the instant invention 
{e.g. ribozymes and antisense molecules) and are, therefore, within the scope of the instant 
20 invention. 

Diagnostic uses 

The nucleic acid molecules of this invention can be used as diagnostic tools to examine 
genetic drift and mutations within diseased cells or to detect the presence of HBV or HCV 
RNA in a cell. For example, the close relationship between enzymatic nucleic acid activity 

25 and the structure of the target RNA allows the detection of mutations in any region of the 
molecule which alters the base-pairing and three-dimensional structure of the target RNA. 
By using multiple enzymatic nucleic acids described in this invention, one can map 
nucleotide changes which are important to RNA structure and function in vitro, as well as in 
cells and tissues. Cleavage of target RNAs with enzymatic nucleic acids can be used to 

30 inhibit gene expression and define the role (essentially) of specified gene products in the 
progression of disease. In this manner, other genetic targets can be defined as important 
mediators of the disease. These experiments can lead to better treatment of the disease 
progression by affording the possibility of combinational therapies {e.g., multiple enzymatic 
nucleic acid molecules targeted to different genes, enzymatic nucleic acid molecules coupled 



123 



MBHB02,249-E (400.042US) 



with known small molecule inhibitors, or intermittent treatment with combinations of 
enzymatic nucleic acid molecules and/or other chemical or biological molecules). Other in 
vitro uses of enzymatic nucleic acid moleculesof this invention are well known in the art, and 
include detection of the presence of mRNAs associated with HBV or HCV-related condition. 
5 Such RNA is detected by determining the presence of a cleavage product after treatment with 
an enzymatic nucleic acid using standard methodology. 

In a specific example, enzymatic nucleic acid molecules which can cleave only wild- 
type or mutant forms of the target RNA are used for the assay. The first enzymatic nucleic 
acid is used to identify wild-type RNA present in the sample and the second enzymatic 

10 nucleic acid is used to identify mutant RNA in the sample. As reaction controls, synthetic 
substrates of both wild-type and mutant RNA can be cleaved by both enzymatic nucleic acid 
molecules to demonstrate the relative ribozyme efficiencies in the reactions and the absence 
of cleavage of the "non-targeted" RNA species. The cleavage products from the synthetic 
substrates can also serve to generate size markers for the analysis of wild-type and mutant 

15 RNAs in the sample population. Thus each analysis involves two enzymatic nucleic acid 
molecules, two substrates and one unknown sample which is combined into six reactions. 
The presence of cleavage products is determined using an RNAse protection assay so that 
full-length and cleavage fi-agments of each RNA can be analyzed in one lane of a 
polyacrylamide gel. It is not absolutely required to quantify the results to gain insight into 

20 the expression of mutant RNAs and putative risk of the desired phenotypic changes in target 
cells. The expression of mRNA whose protein product is implicated in the development of 
the phenotype (/.e., HBV or HCV) is adequate to establish risk. If probes of comparable 
specific activity are used for both transcripts, then a qualitative comparison of RNA levels is 
adequate and will decrease the cost of the initial diagnosis. Higher mutant form to wild-type 

25 ratios are correlated with higher risk whether RNA levels are compared qualitatively or 
quantitatively. 

Additional Uses 

Potential usefulness of sequence-specific enzjmiatic nucleic acid molecules of the 
instant invention have many of the same applications for the study of RNA that DNA 

30 restriction endonucleases have for the study of DNA (Nathans et al., 1975 Ann. Rev, 
Biochem. 44:273). For example, the pattem of restriction fragments can be used to establish 
sequence relationships between two related RNAs, and large RNAs can be specifically 
cleaved to fragments of a size more useful for study. The ability to engineer sequence 
specificity of the enzymatic nucleic acid molecule is ideal for cleavage of RNAs of unknown 

35 sequence. Applicant describes the use of nucleic acid molecules to down-regulate gene 
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expression of target genes in bacterial, microbial, fungal, viral, and eukaryotic systems 
including plant, or mammalian cells. 

All patents and publications mentioned in the specification are indicative of the levels 
of skill of those skilled in the art to which the invention pertains. All references cited in this 
5 disclosure are incorporated by reference to the same extent as if each reference had been 
incorporated by reference in its entirety individually. 

One skilled in the art would readily appreciate that the present invention is well adapted 
to carry out the objects and obtain the ends and advantages mentioned, as well as those 
inherent therein. The methods and compositions described herein as presently representative 
10 of preferred embodiments are exemplary and are not intended as limitations on the scope of 
the invention. Changes therein and other uses will occur to those skilled in the art, which are 
encompassed within the spirit of the invention, are defined by the scope of the claims. 

It will be readily apparent to one skilled in the art that varying substitutions and 
modifications may be made to the invention disclosed herein without departing from the 
1 5 scope and spirit of the invention. Thus, such additional embodiments are within the scope of 
the present invention and the following claims. 

The invention illustratively described herein suitably can be practiced in the absence of 
any element or elements, limitation or limitations that are not specifically disclosed herein. 
Thus, for example, in each instance herein any of the terms "comprising", "consisting 

20 essentially of and "consisting of may be replaced with either of the other two terms. The 
terms and expressions which have been employed are used as terms of description and not of 
limitation, and there is no intention that in the use of such terms and expressions of excluding 
any equivalents of the features shown and described or portions thereof, but it is recognized 
that various modifications are possible within the scope of the invention claimed. Thus, it 

25 should be understood that although the present invention has been specifically disclosed by 
preferred embodiments, optional features, modification and variation of the concepts herein 
disclosed may be resorted to by those skilled in the art, and that such modifications and 
variations are considered to be within the scope of this invention as defined by the description 
and the appended claims. 

30 In addition, where features or aspects of the invention are described in terms of 

Markush groups or other grouping of altematives, those skilled in the art will recognize that 
the invention is also thereby described in terms of any individual member or subgroup of 
members of the Markush group or other group. 
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TABLE I 

Characteristics of naturally occurring ribozymes 
Group I Introns 

5 • Size: --150 to >1000 nucleotides. 

• Requires a U in the target sequence immediately 5' of the cleavage site. 

• Binds 4-6 nucleotides at the 5'-side of the cleavage site. 

• Reaction mechanism: attack by the 3'-OH of guanosine to generate cleavage products 
with 3' -OH and 5'-guanosine. 

10 • Additional protein cof actors required in some cases to help folding and maintainance 
of the active structure. 

• Over 300 known members of this class. Found as an intervening sequence in 
Tetrahymena thermophila rRNA, fungal mitochondria, chloroplasts, phage T4, blue- 
green algae, and others. 

15 • Major structural features largely established through phylogenetic comparisons, 
mutagenesis, and biochemical studies p,"]. 

• Complete kinetic framework established for one ribozyme p^,^^,^,^^]. 

• Studies of ribozyme folding and substrate docking imderway [^",^,^]. 

• Chemical modification investigation of important residues well estabUshed [\^^]^ 

20 • The small (4-6 nt) binding site may make this ribozjmne too non-specific for targeted 
RNA cleavage, however, the Tetrahymena group I intron has been used to repair a 
''defective" p-galactosidase message by the ligation of new P-galactosidase sequences 
onto the defective message [^^]. 



25 RNAse P RNA (M1 RNA) 

Size: --290 to 400 nucleotides. 
• RNA portion of a ubiquitous ribonucleoprotein enzyme. 
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• Qeaves tRNA precursors to form mature tRNA ['™]. 

2+ 

• Reaction mechanism: possible attack by M -OH to generate cleavage products with 
3'-OH and 5'-phosphate. 

• RNAse P is foimd throughout the prokaryotes and eukaryotes. The RNA subunit has 
5 been sequenced from bacteria, yeast, rodents, and primates. 

• Recruitment of endogenous RNAse P for therapeutic applications is possible through 
hybridization of an External Guide Sequence (EGS) to the target RNA [xiv^xvj 

• Important phosphate and 2' OH contacts recently identified [xvi/vU] 

10 Group IMntrons 

• Size: >1000 nucleotides. 

• Trans cleavage of target RNAs recently demonstrated [xviu xix] 

• Sequence requirements not fully determined. 

15 • Reaction mechanism: 2' -OH of an intemal adenosine generates cleavage products with 
3'-OH and a "lariat" RNA containing a 3'-5' and a 2'-5' branch point. 

• Only natural ribozyme with demonstrated participation in DNA cleavage [xx^xxi] 
addition to RNA cleavage and ligation. 

• Major structural features largely established through phylogenetic comparisons [^], 
20 • Important 2' OH contacts beginning to be identified [^^] 

• Kinetic framework imder development [^^^v] 

Neurospora VS RNA 

25 • Size: -144 nucleotides. 

• Trans cleavage of hairpin target RNAs recently demonstrated p^]. 
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• Sequence requirements not fully determined. 

• Reaction mechanism: attack by 2' -OH 5' to the scissile bond to generate cleavage 
products with 2'3'-cyclic phosphate and 5'-OH ends. 

• Binding sites and structural requirements not fully determined. 

5 • Only 1 known member of this class. Foimd in Neurospora VS RNA. 

Hammerhead Rtbozyme 

(see text for references) 

• Size: ^13 to 40 nucleotides. 

• Requires the target sequence UH immediately 5' of the cleavage site. 

• Binds a variable number nucleotides on both sides of the cleavage site. 

• Reaction mechanism: attack by 2' -OH 5' to the scissile bond to generate cleavage 
products with 2',3'-cyclic phosphate and 5' -OH ends. 

• 14 known members of this class. Found in a number of plant pathogens (virusoids) 
that use RNA as the infectious agent. 

• Essential structural features largely defined, including 2 crystal structures [xxvi xxviij 

• Minimal ligation activity demonstrated (for engineering through in vitro selection) 

JxxviiiJ 

• Complete kinetic framework established for two or more ribozymes [^^^^]. 

• Chemical modification investigation of important residues well established [^^^], 

Hairpin Ribozyme 

• Size: '^SO nucleotides. 

25 • Requires the target sequence GUC immediately 3' of the cleavage site. 
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• Binds 4-6 nucleotides at the 5 -side of the cleavage site and a variable number to the 3'- 
side of the cleavage site. 

• Reaction mechanism: attack by 2'-OH 5' to the scissile bond to generate cleavage 
products with 2',3'-cyclic phosphate and 5'-OH ends. 

• 3 known members of this class. Found in three plant pathogen (satellite RNAs of the 
tobacco ringspot virus, arabis mosaic virus and chicory yellow mottle virus) which 
uses RNA as the infectious agent. 

• Essential structural features largely defined [xxxi xxxii xxxiii xxxiv] 

• Ligation activity (in addition to cleavage activity) makes ribozyme amenable to 
engineering through in vitro selection p^xv] 

• Complete kinetic framework estabUshed for one ribozyme [xxxvij 

• Chemical modification investigation of important residues begun [xxxvii xxxviii] 

Hepatitis Delta Virus (HDV) Ribozyme 

• Size: ~60 nucleotides. 

• Trans cleavage of target RNAs demonstrated [xxxix] 

• Binding sites and structural requirements not fully determined, although no sequences 
5' of cleavage site are required. Folded ribozyme contains a pseudoknot structure [^^]. 

• Reaction mechanism: attack by 2'-OH 5' to the scissile bond to generate cleavage 
products with 2',3'-cyclic phosphate and 5'-OH ends. 

• Only 2 known members of this class. Found in human HDV. 

• xiiCircular form of HDV is active and shows increased nuclease stability p^] 



» . Michel, Francois; Westhof, Eric. SHppery substrates. Nat. Struct. Biol. (1994), 1(1), 5-7. 

" . Lisacek, Frederique; Diaz, Yolande; Michel, Francois. Automatic identification of group I 

intron cores in genomic DNA sequences. J. Mol. Biol. (1994), 235(4), 1206-17. 

^ . Herschlag, Daniel; Cech, Thomas R.. Catalysis of RNA cleavage by the Tetrahymena 

thermophila ribozyme. 1. Kinetic description of the reaction of an RNA substrate complementary to 

the active site. Biochemistry (1990), 29(44), 10159-71. 
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Table II: 



A. 2.5 nmol Synthesis Cycle ABI 394 Instrument 



Reagent 


Equivalents 


Amount 


Wait Time* DNA 


Wait Time* 2'-0-methyl 


Wait Time*RNA 














Phosphoramrdites 


6.5 


163 ML 


45 sec 


2.5 min 


7.5 min 


S-Ethyl Tetrazole 


23.8 


238 pL 


45 sec 


2.5 min 


7.5 min 


Acetic Anhydride 


100 


233 ML 


5 sec 


5 sec 


5 sec 


A/-Methyl 
Imidazole 


186 


233 ML 


5 sec 


5 sec 


5 sec 


TCA 


176 


2.3 mL 


21 sec 


21 sec 


21 sec 


Iodine 


11.2 


1.7 mL 


45 sec 


45 sec 


45 sec 


Beaucage 


12.9 


645 ML 


100 sec 


300 sec 


300 sec 


Acetonltrile 


NA 


6.67 mL 


NA 


NA 


NA 



B. 0.2 ^imol Synthesis Cycle ABI 394 Instrument 



Reagent 


Equivalents 


Amount 


Wait Time* DNA 


Wait Time* 2'-0-methyi 


Wait Time*RNA 














Phosphoramidites 


15 


31 pL 


45 sec 


233 sec 


465 sec 


S-Ethyl Tetrazole 


38.7 


31 pL 


45 sec 


233 min 


465 sec 


Acetic Anhydride 


655 


124 pL 


5 sec 


5 sec 


5 sec 


A/-Methyl 
Imidazole 


1245 


124 ML 


5 sec 


5 sec 


5 sec 


TCA 


700 


732 pL 


10 sec 


10 sec 


10 sec 


Iodine 


20.6 


244 ML 


15 sec 


15 sec 


15 sec 


Beaucage 


7.7 


232 mL 


100 sec 


300 sec 


300 sec 


Acetonltrile 


NA 


2.64 mL 


NA 


NA 


NA 



C. 0.2 limol Synthesis Cycle 96 well Instrument 



Reagent 


Equivalents: DNA/ 
2'-0-methyl/Ribo 


Amount: DNA/2'-0- 
methyl/Rlbo 


Wait Time* DNA 


Wait Time* 2'-0- 
methyl 


Wait Time* Ribo 














Phosphoramidites 


22/33/66 


40/60/120 pL 


60 sec 


180 sec 


360sec 


S-Ethyl Tetrazole 


70/105/210 


40/60/120 pL 


60 sec 


180 min 


360 sec 


Acetic Anhydride 


265/265/265 


50/50/50 pL 


10 sec 


10 sec 


10 sec 


A/-Methyl 
Imidazole 


502/502/502 


50/50/50 pL 


10 sec 


10 sec 


10 sec 


TCA 


238/475/475 


250/500/500 pL 


15 sec 


15 sec 


15 sec 


Iodine 


6.8/6.8/6.8 


80/80/80 pL 


30 sec 


30 sec 


30 sec 


Beaucage 


34/51/51 


80/120/120 


100 sec 


200 sec 


200 sec 


Acetonitrile 


NA 


1150/1150/1150 pL 


NA 


NA 


NA 



Wait time does not include contact time during delivery. 
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Table III: H6V Strains and Accession numbers 



Accession 
Nusibeir 


NAME 


AF1003 08 . 1 


AF100308 Hepatitis B virus strain 2-18, complete 


AB026815 . 1 


AB02 6815 Hepatitis B virus DNA, complete genome. 


AB033559 - 1 


AB033559 Hepatitis B virus DNA, complete genome. 


AB033558 . 1 


AB033558 Hepatitis B virus DNA, complete genome. 


AB033557 . 1 


AB033 557 Hepatitis B virus DNA, complete genome. 


AB033556 . 1 


ABO 3 3 556 Hepatitis B virus DNA, complete genome. 


AB033555 . 1 


AB033 555 Hepatitis B virus DNA, complete genome. 


AB033554 . 1 


AB033554 Hepatitis B virus DNA, complete genome, 


AB033553 . 1 


AB033553 Hepatitis B virus DNA, complete genome. 


AB033552 . 1 


AB033552 Hepatitis B virus DNA, complete genome. 


AB033551 . 1 


AB033551 Hepatitis B virus DNA, complete genome. 


AB033550 . 1 


AB033550 Hepatitis B virus DNA, complete genome 


AF143308 . 1 


AF143308 Hepatitis B virus clone WB1254, complete 


AF1433 07 . 1 


AF143307 Hepatitis B virus clone RM518, complete 


AF1433 06 . 1 


AF143306 Hepatitis B virus clone RM517, complete 


AF1433 05 . 1 


AF143 3 05 Hepatitis B virus clone RM501, complete 


AF143304 . 1 


AF143304 Hepatitis B virus clone HD319, complete 


AF143303 . 1 


AF143303 Hepatitis B virus clone HD1406, complete 


AF143302 . 1 


AF143302 Hepatitis B virus clone HD1402, complete 


AF143301 . 1 


AF143301 Hepatitis B virus clone BW1903, complete 


AF143300 . 1 


AF143300 Hepatitis B virus clone 7832 -G4, complete 


AF143299 . 1 


AF143299 Hepatitis B virus clone 7744 -G9, complete 


AF143298 . 1 


AF143298 Hepatitis B virus clone 7720-G8, complete 


AB026814 . 1 


AB026814 Hepatitis B virus DNA, complete genome. 


AB026813 . 1 


AB026813 Hepatitis B virus DNA, complete genome, 


AB026812 . 1 


AB026812 Hepatitis B virus DNA, complete genome. 


AB026811 . 1 


AB026811 Hepatitis B virus DNA, complete genome. 


AJ131956 . 1 


HBV131956 Hepatitis B virus complete genome. 


AF151735 . 1 


AF151735 Hepatitis B virus, complete genome 


AF090842 . 1 


AF090842 Hepatitis B virus strain G5. 27295, complete 


AF090841 . 1 


AF090841 Hepatitis B virus strain G4. 27241, complete 


AF090840 , 1 


AF090840 Hepatitis B virus strain G3. 27270, complete 


AF090839 . 1 


AF090839 Hepatitis B virus strain G2. 27246, complete 


M.r U i7 U o J o . ± 


AF090838 Hepatitis B virus strain PI. 27239, coirplete 


Y18858 . 1 


HBV1B8 58 Hepatitis B virus complete genome, isolate 


Y18857.1 


HBV18857 Hepatitis B virus complete genome, isolate 


D12980.1 


HPBCG Hepatitis B virus subtype adr(SRADR) DNA, 


Y18856.1 


HBV188 56 Hepatitis B virus complete genome, isolate 


Y18855.1 


HBV18855 Hepatitis B virus complete genome, isolate 


AJ131133 .1 


HBV13113 3 Hepatitis B virus, complete genome, strain 


X80925.1 


HBVP6PCXX Hepatitis B virus (patient 6) complete 


X80926.1 


HBVP5PCXX Hepatitis B virus (patient 5) complete 


X80924.1 


HBVP4PCXX Hepatitis B virus (patient 4) complete 
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Hepatitis B virus strain 56, complete genome 


J^JO \JOO / JO • X 


AF0 68 75 6 Hepatitis B virus, complete genome 


7ipn4 R Q 7 1 

J^C U *± J D J? O . X 


Ar'U4jDy3 Hepatitis B virus isolate 6/89, complete 


Y07587 . 1 


jticvAx wvjiMM riepauiii.15 0 virus, complete genome 


LJ^ O O O U • J. 


D2888 0 Hepatitis B virus DNA, complete genome, strain 




novxijije virj xiepauicis li virus complete genome witn 




HBVDEFVP2 Hepatitis B vims cott^lete genome with 


A.^OU / rt - X 


ntivuiijt' vFi Hepatitis B virus complete genome witn 


y QQ T 

O U / / .X 


HBVCGWITY Hepatitis B virus complete genome, wild type 


Aj70 U / ^ • X 


HBVCGINSC Hepatitis B virus complete genome with 


U / O . X 


HBVCGINCX Hepatitis B virus complete genome with 


U^DDDX • X 


U95551 Hepatitis B virus subtype ayw, complete genome 


JL/Z J O O ^ . X 


HPBC6T588 Hepatitis B virus (C6-TKB588) complete genome 


i-J^ J O O J . X 


xiFB^^bHKU2 Hepatitis B virus (C5-HBVK02) complete genome 


^ O O Z .X 


HPBB5HK01 Hepatitis B virus (B5-HBVK01) complete genome 


XJ^ J O O X • X 


rir±3V„4iii3i^ Hepatitis B virus (C4-HBVST2) complete genome 


O D O U • X 


HPBB4HST1 Hepatitis B virus (B4-HBVST1) complete genome 


X/U U O J X - X 


HPBADW3 Hepatitis B virus genome, complete genome 


xfu u J J u • X 


HPBADW2 Hepatitis B virus genome, complete genome 


l^^WzO? • X 


HFirsAiiA Hepatitis B virus DNA, complete genome 


r)9'^fi7Q 1 
JO / J7 . X 


iiPjBAJHiyib-«;j Hepatitis B virus (A3-HBVMS2) complete genome 


■n9 7fl 1 

U/i. J> D / O .X 


HFBAzHib2 Hepatitis B virus (A2-HBVYS2) complete genome 


D2 3 677 - 1 


HFBAiHKK^ Hepatitis B virus (A1-HBVKK2) Complete genome 


UX O D O O • X 


HPBADRM Hepatitis B virus DNA, complete genome 


nn n "3 9 Q i 

UKJ U J Z J7 . X 


HPBADWl Hepatitis B virus (HBV) genome, complete genome 


/ O 3 X . X 


HtsvFbCbA Hepatitis B virus (patient 6) complete genome 


YQ "7 Q tr A T 
■A.J7 / O D U . X 


HBVP4CSX Hepatitis B virus (patient 4) complete genome 


a;? / Oft I? . X 


HBVP3CSX Hepatitis B virus (patient 3) complete genome 


/ oft 0 . X 


HBVP2CSX Hepatitis B virus (patient 2) complete genome 


Yc: T Q7 n 1 

A3 X ^ / U . X 


HVHiiFB Hepatitis B virus (HBV 991) complete genome 


M38636 . 1 


^-"j^"- nc^ai^xuxto o vxxLio, oux^uypc dux , compxcuc genome 


X59795.1 


HBVAYWMCG Hepatitis B virus (ayw subtype mutant) 


M38454 .1 


HPBADRICG Hepatitis B virus , complete genome 


M32138.1 


HPBHBVAA Hepatitis B virus variant HBV-alphal, complete 


J02203.1 


HPBAYW Human hepatitis B virus (subtype ayw) , complete 


M12906.1 


HPBADRA Hepatitis B virus subtype adr, complete genome 


M54923.1 


HPBADWZ Hepatitis B virus (subtype adw) , complete genome 


L27106.1 


HPBMUT Hepatitis B virus mutant complete genome 
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Table IV: HBV Substrate Sequence 





ISUot^lKAl Jii 


SKi2 ID 


82 


CUAUCGUCCCCTTUPUT jr AT Tr* 




101 


CUACCGUUCCGGCr 


o 


159 






184 




A 

rr • 


269 


GACUCUCAGAAUGUPAAPGAr 


ZJ . 


381 


CI JGI T A GGP AT T A A AT TGGT TPT m 


D . 


401 


GUUCAP PAGPAPP AT TGP A A PT TT TT TT TT T 


/ . 


424 


tTTIT TP A PGT TPT TGP PT T A AT TP A T TP 


ft 


524 


AT JUUGGAGPT TT TP 


Q 

-7 . 


562 


PT TG A PT TT TPT TT TT TP PT TT TPT T AT TT TP 


1 O 


649 


CU CAP PAT T A P PGP APT TP A 




667 


GGPAAGPTTATTTTPTTGTTP 


X ^ . 


717 


GGAAGUAAUTTUGG AAG A P 


X ^ . 


758 


CAGCUAUGUCAATTGTTTTAA 


1 4. 

X 'z • 


783 


CUAAAATTPGGPPTTAAAATTPAGAP 


X o - 


812 


CAUUUCCrrGlTPTTPAPUTTT TT TGGAAGAG 


1 <^ 

X o . 


887 


T TPPT TGPT TT TA P A G A P 


1 1 

X / . 


922 


C AA C A CUU C CGGAAA PT TA PTJGT H TGT TT TAG 


1 ft 
X o • 


989 


PTTPGPPTTPGPAGAPGAAGGTTPTTP 


1 Q 


1009 


PAAT ICC^CCC^CC^J TPGP AP A A 




1031 


AT TPT TP A A T TPT TPnnn AATTnTTr'AZi 


^ X . 


1052 


AT TGT TT TAGT TAT TPPPT TT TGG A PT TP 




1072 


PAT T A A GGT TGGG A A A PT TT TT T A PT TP 


AO. 


1109 


CUGUAC CUAUUCUUUAAAUC C 


24 . 


1127 


CUGAGUGGCAAACUCCC 


25 . 


1271 


CCAAAUAUCUGCCCUUGGACAA 


26 . 


1297 


AUUAAACCAUAUUAUCCUGAACA 


27 . 


1319 


AUGCAGUUAAUCAUUACUUCAAAACUA 


28 . 


1340 


AAACUAGGCAUUA 


29. 


1370 


AGGCGGGCAUUCUAUAUAAGAGAG 


30 . 


1393 


GAAACUACGCGCAGCGCCUCAUUUUGU 


31 . 


1412 


CAUUUUGUGGGUCACCAUA 


32 . 


1441 


CAAGAGCUACAGCAUGGG 


33 . 



LOCUS HPBADRICG 3221 bp DNA circular VRL 

06-MAR-1995 

DEFINITION Hepatitis B virus , complete genome. 
ACCESSION M3 8454 



*The nucleotide number referred to in that table is the position of the 5' end of the oligo 
in this sequence. 
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TABLE V: HUMAN HBV HAMMERHEAD RIBOZYME AND TARGET SEQUENCE 



Pos 


Substirate 


Seq 
ID 


Hammerhead 


Seq 
ID 


13 


CCACCACU U UCCACCAA 


3 4 


UUGGUGGA CUGAUGAG GCCGUUAGGC CGAA AGUGGUGG 


7434 


14 


CACCACUU U CCACCAAA 




UUUGGUGG CUGAUGAG GCCGUUAGGC CGAA AAGUGGUG 


7435 


15 


ACCACUUU C CACCAAAC 


O O 


GUUUGGUG CUGAUGAG GCCGUUAGGC CGAA AAAGUGGU 


7436 


25 


ACCAAACU C UUCAAGAU 


T 7 


AUCUUGAA CUGAUGAG GCCGUUAGGC CGAA AGUUUGGU 


7437 


27 


CAAACUCU U CAAGAUCC 


T Q 
J O 


GGAUCUUG CUGAUGAG GCCGUUAGGC CGAA AGAClTnnin 


7438 


28 


AAACUCUU C AAGAUCCC 




GGGAUCUU CUGAUGAG GCCGUUAGGC CGAA AAGAGUUU 


7439 


34 


UUCAAGAU C CCAGAGUC 


^ u 


GACUCUGG CUGAUGAG GCCGUUAGGC CGAA AUCUUGAA 


7440 


42 


CCCAGAGU C AGGGCCCU 




AGGGCCCU CUGAUGAG GCCGUUAGGC CGT^ ACUCUGGG 


7441 


53 


GGCCCUGU A CUUUCCUG 


AO 


CAGGAAAG CUGAUGAG GCCGUUAGGC CGAA ACAGGGCC 


7442 


56 


CCUGUACU U UCCUGCUG 


f± -5 


CAGCAGGA CUGAUGAG GCCGUUAGGC CGAA AGUACAGG 


7443 


57 


CUGUACUU U CCUGCUGG 


4 4 


CCAGCAGG CUGAUGAG GCCGUUAGGC CGAA AAGUACAG 


7444 


58 


UGUACUUU C CUGCUGGU 




AC GAG C AG CUGAUGAG GCCGUUAGGC CGAA AAAGUACA 


7445 


71 


UGGUGGCU C CAGUUCAG 


A 


CUGAACUG CUGAUGAG GCCGUUAGGC CGAA AGCCACCA 


744 6 


76 


GCUCCAGU U CAGGAACA 


4 7 


UGUUCCUG CUGAUGAG GCCGUUAGGC CGAA ACUGGAGC 


7447 


77 


CUCCAGUU C AGGAACAG 


4 8 


CUGUUCCU CUGAUGAG GCCGUUAGGC CGAA AACUGGAG 


7448 


97 


GCCCUGCU C AGAAUACU 


A Q 


AGUAUUCU CUGAUGAG GCCGUUAGGC CGAA AGCAGGGC 


744 9 


103 


CUCAGAAU A CUGUCUCU 


50 


AGAGACAG CUGAUGAG GCCGUUAGGC CGAA AUUCUGAG 


74 50 


108 


AAUACUGU C UCUGCCAU 




AUGGCAGA CUGAUGAG GCCGUUAGGC CGAA ACAGUAUU 


74 51 


110 


UACUGUCU C UGCCAUAU 


CO 


AUAUGGCA CUGAUGAG GCCGUUAGGC CGAA AGAPARTIA 


7452 


117 


UCUGCCAU A UCGUCAAU 




AUUGACGA CUGAUGAG GCCGUUAGGC CGAA AUGGCAGA 


7453 


119 


UGCCAUAU C GUCAAUCU 




AGAUUGAC CUGAUGAG GCCGUUAGGC CGAA AUAUGGCA 


7454 


122 


CAUAUCGU C AAUCUUAU 


Do 


AUAAGAUU CUGAUGAG GCCGUUAGGC CGAA ACGAUAUG 


7455 


126 


UCGUCAAU C UUAUCGAA 




UUCGAUAA CUGAUGAH G,ccoAl\^^\ccc ccj^tk aTTTTnarria 


7456 


128 


GUCAAUCU U AUCGAAGA 


O 1 


UCUUCGAU CUGAUGAG GCCGUUAGGC CGAA AGAUUGAC 


7457 


129 


UCAAUCUU A UCGAAGAC 


t; Q 
3 o 


GUCUUCGA CUGAUGAG GCCGTITTAttnr PfSAA AAnATTTinA 


7458 


131 


AAUCUUAU C GAAGACUG 




CAGUCUUC CUGAUGAG GCCGUUAGGC PHAA ATTAAriATTrT 


7459 


150 


GACCCUGU A CCGAACAU 


D U 


AUGUUCGG CUGAUGAG GPrGTTTTAGGP PGAA APAGGTiTTr' 


7460 


168 


GAGAACAU C GCAUCAGG 


C. T 


CCUGAUGC CUGAUGAG GCCGUUAGGC CGAA ATTGTTTTrTTr 


7461 


173 


CAUCGCAU C AGGACUCC 


o ^ 


GGAGUCCU CUGAUGAG GCCGUUAGGC CGAA ATTGrGATTG 


7462 


180 


UCAGGACU C CUAGGACC 


"J 

D J 


GGUCCUAG CUGAUGAG GCCGUUAGGC CGAA AGTTPnTGA 


7463 


183 


GGACUCCU A GGACCCCU 


D ^ 


AGGGGUCC CUGAUGAG GCCGUUAGGC CGAA AGGAGTTPP 


7464 


195 


CCCCUGCU C GUGUUACA 


D D 


UGUAACAC CUGAUGAG GCCGUUAGGC CGAA AGCAGGGG 


74 65 


200 


GCUCGUGU U ACAGGCGG 


O O 


CCGCCUGU CUGAUGAG GCCGUUAGGC CGAA ACACGAGC 


74 66 


201 


CUCGUGUU A CAGGCGGG 


O / 


CCCGCCUG CUGAUGAG GCCGUUAGGC CGAA AACACGAG 


74 67 


212 


GGCGGGGU U UUUCUUGU 


68 


ACAAGAAA CUGAUGAG GCCGUUAGGC CGAA ACCCCGCC 


7468 


213 


GCGGGGUU U UUCUUGUU 


69 


AACAAGAA CUGAUGAG GCCGUUAGGC CGAA AACCCCGC 


7469 


214 


CGGGGUUU U UCUUGUUG 


70 


CAACAAGA CUGAUGAG GCCGUUAGGC CGAA AAACCCCG 


7470 


215 


GGGGUUUU U CUUGUUGA 


71 


UCAACAAG CUGAUGAG GCCGUUAGGC CGAA AAAACCCC 


7471 


216 


GGGUUUUU C UUGUUGAC 


72 


GUCAACAA CUGAUGAG GCCGUUAGGC CGAA AAAAACCC 


7472 


218 


GUUUUUCU U GUUGACAA 


73 


UUGUCAAC CUGAUGAG GCCGUUAGGC CGAA AGAAAAAC 


7473 


221 


UUUCUUGU U GACAAAAA 


74 


UUUUUGUC CUGAUGAG GCCGUUAGGC CGAA ACAAGAAA 


7474 


231 


ACAAAAAU C CUCACAAU 


75 


AUUGUGAG CUGAUGAG GCCGUUAGGC CGAA AUUUUUGU 


7475 


234 


AAAAUCCU C ACAAUACC 


76 


GGUAUUGU CUGAUGAG GCCGUUAGGC CGAA AGGAUUUU 


7476 


240 


CUCACAAU A CCACAGAG 


11 


CUCUGUGG CUGAUGAG GCCGUUAGGC CGAA AUUGUGAG 


7477 


250 


CACAGAGU C UAGACUCG 


78 


CGAGUCUA CUGAUGAG GCCGUUAGGC CGAA ACUCUGUG 


7478 


252 


CAGAGUCU A GACUCGUG 


79 


CACGAGUC CUGAUGAG GCCGUUAGGC CGAA AGACUCUG 


7479 
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257 


UCUAGACU 


C 


GUGGUGGA 


80 


UCCACCAC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGUCUAGA 


7480 


268 


GGUGGACU 


U 


CUCUCAAU 


81 


AUUGAGAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGUCCACC 


7481 


269 


GUGGACUU 


C 


UCUCAAUU 


82 


AAUUGAGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAGUCCAC 


•74. P*? 

/ ri 0 ^ 


271 


GGACUUCU 


c 


UCAAUUUU 


83 


AAAAUUGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGAAGUCC 


/ 0 J 


273 


ACUUCUCU 


c 


AAUUUUCU 


84 


AGAAAAUU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGAGAAGU 


74 84 


277 


CUCUCAAU 


u 


UUCUAGGG 


85 


CCCUAGAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUUGAGAG 


7485 


278 


UCUCAAUU 


u 


UCUAGGGG 


86 


CCCCUAGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAUUGAGA 


74 86 


279 


CUCAAUUU 


u 


CUAGGGGG 


87 


CCCCCUAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAAUUGAG 


74 87 


280 


UCAAUUUU 


c 


UAGGGGGA 


88 


UCCCCCUA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAAAUUGA 


74 88 


282 


AAUUUUCU 


A 


GGGGGAAC 


89 


GUUCCCCC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGAAAAUU 




301 


CCGUGUGU 


c 


UUGGCCAA 


90 


UUGGCCAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACACACGG 


1 A on 
/ 1 J? u 


303 


GUGUGUCU 


u 


GGCCAAAA 


91 


UUUUGGCC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGACACAC 


/ ft i7± 


313 


GCCAAAAU 


u 


CGCAGUCC 


92 


GGACUGCG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUUUUGGC 




314 


CCAAAAUU 


c 


GCAGUCCC 


93 


GGGACUGC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAUUUUGG 


/ *± y J 


320 


UUCGCAGU 


c 


CCAAAUCU 


94 


AGAUUUGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACUGCGAA 


1 A QA 


327 


UCCCAAAU 


c 


UCCAGUCA 


95 


UGACUGGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUUUGGGA 


"7 A Qc: 


329 


CCAAAUCU 


c 


CAGUCACU 


96 


AGUGACUG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGAUUUGG 




334 


UCUCCAGU 


c 


ACUCACCA 


97 


UGGUGAGU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACUGGAGA 


■7 A 07 


338 


CAGUCACU 


c 


ACCAACCU 


98 


AGGUUGGU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGUGACUG 




349 


CAACCUGU 


u 


GUCCUCCA 


99 


UGGAGGAC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACAGGUUG 


7 A QQ 


352 


CCUGUUGU 


c 


CUCCAAUU 


100 


AAUUGGAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACAACAGG 


'7 c; n n 

/ D U U 


355 


GUUGUCCU 


c 


CAAUUUGU 


101 


ACAAAUUG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGGACAAC 


/ D U ± 


360 


CCUCCAAU 


u 


UGUCCUGG 


102 


CCAGGACA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUUGGAGG 


/ OKJZ 


361 


CUCCAAXJU 


u 


GUCCUGGU 


103 


ACCAGGAC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAUUGGAG 




364 


CAAUUUGU 


c 


CUGGUUAU 


104 


AUAACCAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACAAAUUG 


7504 


370 


GUCCUGGU 


u 


AUCGCUGG 


105 


CCAGCGAU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACCAGGAC 


/DUD 


371 


UCCUGGUU 


A 


UCGCUGGA 


106 


UCCAGCGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AACCAGGA 


/DUO 


373 


CUGGUUAU 


c 


GCUGGAUG 


107 


CAUCCAGC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUAACCAG 


'7 m 

/ D U / 


385 


GGAUGUGU 


c 


UGCGGCGU 


108 


ACGCCGCA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACACAUCC 


/ D U 0 


394 


UGCGGCGU 


u 


UUAUCAUC 


109 


GAUGAUAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACGCCGCA 


■7 c Q 

/ Duy 


395 


GCGGCGUU 


u 


UAUCAUCU 


110 


AGAUGAUA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AACGCCGC 


/ D±U 


396 


CGGCGUUU 


u 


AUCAUCUU 


111 


AAGAUGAU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAACGCCG 


/ D X ± 


397 


GGCGUUUU 


A 


UCAUCUUC 


112 


GAAGAUGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAAACGCC 


7 c: 1 0 
/ D X Z 


399 


CGUUUUAU 


c 


AUCUUCCU 


113 


AGGAAGAU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUAAAACG 


/ 3 ± J 


402 


UUUAUCAU 


c 


UUCCUCUG 


114 


CAGAGGAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUGAUAAA 


7 514 


404 


UAUCAUCU 


u 


CCUCUGCA 


115 


UGCAGAGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGAUGAUA 


7515 


405 


AUCAUCUU 


c 


CUCUGCAU 


116 


AUGCAGAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAGAUGAU 


/ D X 0 


408 


AUCUUCCU 


c 


UGCAUCCU 


117 


AGGAUGCA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGGAAGAU 


7 R T 7 
/ D X / 


414 


CUCUGCAU 


c 


CUGCUGCU 


118 


AGCAGCAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUGCAGAG 


/ D X 0 


423 


CUGCUGCU 


A 


UGCCUCAU 


119 


AUGAGGCA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGCAGCAG 


/ D X y 


429 


CUAUGCCU 


c 


AUCUUCUU 


120 


AAGAAGAU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGGCAUAG 


/ D^ U 


432 


UGCCUCAU 


c 


UUCUUGUU 


121 


AACAAGAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUGAGGCA 


/ D^ X 


434 


CCUCAUCU 


u 


CUUGUUGG 


122 


CCAACAAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGAUGAGG 


7522 


435 


CUCAUCUU 


c 


UUGUUGGU 


123 


ACCAACAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAGAUGAG 


7523 


437 


CAUCUUCU 


u 


GUUGGUUC 


124 


GAACCAAC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGAAGAUG 


7524 


440 


CUUCUUGU 


u 


GGUUCUUC 


125 


GAAGAACC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACAAGAAG 


7525 


444 


UUGUUGGU 


u 


CUUCUGGA 


126 


UCCAGAAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACCAACAA 


7526 


445 


UGUUGGUU 


c 


UUCUGGAC 


127 


GUCCAGAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AACCAACA 


7527 


447 


UUGGUUCU 


u 


CUGGACUA 


128 


UAGUCCAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGAACCAA 


7528 


448 


UGGUUCUU 


c 


UGGACUAU 


129 


AUAGUCCA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAGAACCA 


7529 


455 


UCUGGACU 


A 


UCAAGGUA 


130 


UACCUUGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGUCCAGA 


7530 
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457 


UGGACUAU C AAGGUAUG 


131 


CAUACCUU CUGAUGAG GCCGUUAGGC CGAA AUAGUCCA 


7531 


463 


AUCAAGGU A UGUUGCCC 


132 


GGGCAACA CUGAUGAG GCCGUUAGGC CGAA ACCUUGAU 


7532 


467 


AGGUAUGU U GCCCGUUU 


133 


AAACGGGC CUGAUGAG GCCGUUAGGC CGAA ACAUACCU 


7533 


474 


UUGCCCGU U UGUCCUCU 


134 


AGAGGACA CUGAUGAG GCCGUUAGGC CGAA ACGGGCAA 


7534 


475 


UGCCCGUU U GUCCUCUA 


135 


UAGAGGAC CUGAUGAG GCCGUUAGGC CGAA AACGGGCA 


7535 


478 


CCGUUUGU C CUCUAAUU 


136 


AAUUAGAG CUGAUGAG GCCGUUAGGC CGAA ACAT^CGG 


7536 


481 


UUUGUCCU C UAAUUCCA 


137 


UGGAAUUA CUGAUGAG GCCGUUAGGC CGAA AGGACAAA 


7537 


483 


UGUCCUCU A AUUCCAGG 


138 


CCUGGAAU CUGAUGAG GCCGUUAGGC CGAA AGAGGACA 


7538 


486 


CCUCUAAU U CCAGGAUC 


139 


GAUCCUGG CUGAUGAG GCCGXKJAGGC CGAA AUUAGAGG 


7539 


487 


CUCUAAUU C CAGGAUCA 


14 0 


UGAUCCUG CUGAUGAG GCCGUUAGGC CGAA AAUUAGAG 


7540 


494 


UCCAGGAU C AUCAACAA 


141 


UUGUUGAU CUGAUGAG GCCGUUAGGC CGAA AUCCUGGA 


7541 


497 


AGGAUCAU C AACAACCA 


142 


UGGUUGUU CUGAUGAG GCCGUUAGGC CGAA AUGAUCCU 


7542 


535 


GCACAACU C CUGCUCAA 


143 


UUGAGCAG CUGAUGAG GCCGUUAGGC CGAA AGUUGUGC 


7 54 3 


541 


CUCCUGCU C AAGGAACC 


144 


GGUUCCUU CUGAUGAG GCCGUUAGGC CGAA AGCAGGAG 


7544 


551 


AGGAACCU C UAUGUUUC 


145 


GAAACAUA CUGAUGAG GCCGUUAGGC CGAA AGGUUCCU 


7545 


553 


GAACCUCU A UGUUUCCC 


146 


GGGAAACA CUGAUGAG GCCGUUAGGC CGAA AGAGGUUC 


7 54 6 


557 


CUCUAUGU U UCCCUCAU 


147 


AUGAGGGA CUGAUGAG GCCGUUAGGC CGAA ACAUAGAG 


7547 


558 


UCUAUGUU U CCCUCAUG 


14 8 


CAUGAGGG CUGAUGAG GCCGUUAGGC CGAA AACAUAGA 


7 54 8 


559 


CUAUGUUU C CCUCAUGU 


14 9 


ACAUGAGG CUGAUGAG GCCGUUAGGC CGAA AAACAUAG 


7549 


563 


GUUUCCCU C AUGUUGCU 


150 


AGCAACAU CUGAUGAG GCCGUUAGGC CGAA AGGGAAAC 


7550 


568 


CCUCAUGU U GCUGUACA 


151 


UGUACAGC CUGAUGAG GCCGUUAGGC CGAA ACAUGAGG 


7 551 


574 


GUUGCUGU A CAAAACCU 


152 


AGGUUUUG CUGAUGAG GCCGUUAGGC CGAA ACAGCAAC 


7 552 


583 


CAAAACCU A CGGACGGA 


153 


UCCGUCCG CUGAUGAG GCCGUUAGGC CGAA AGGUUUUG 


7 553 


604 


GCACCUGU A UUCCCAUC 


154 


GAUGGGAA CUGAUGAG GCCGUUAGGC CGAA ACAGGUGC 


7 554 


606 


ACCUGUAU U CCCAUCCC 


155 


GGGAUGGG CUGAUGAG GCCGUUAGGC CGAA AUACAGGU 


7555 


607 


CCUGUAUU C CCAUCCCA 


156 


UGGGAUGG CUGAUGAG GCCGUUAGGC CGAA AAUACAGG 


7 556 


612 


AUUCCCAU C CCAUCAUC 


157 


GAUGAUGG CUGAUGAG GCCGUUAGGC CGAA AUGGGAAU 


7 557 


617 


CAUCCCAU C AUCUUGGG 


158 


CCCAAGAU CUGAUGAG GCCGUUAGGC CGAA AUGGGAUG 


7 ^^fl 

/ 


620 


CCCAUCAU C UUGGGCUU 


159 


AAGCCCAA CUGAUGAG GCCGUUAGGC CGAA AUGAUGGG 


7 55 9 


622 


CAUCAUCU U GGGCUUUC 


160 


GAAAGCCC CUGAUGAG GCCGUUAGGC CGAA AGAUGAUG 


7 560 


628 


CUUGGGCU U UCGCAAAA 


161 


UUUUGCGA CUGAUGAG GCCGUUAGGC CGAA AGCCCAAG 


7 561 


629 


UUGGGCUU U CGCAAAAU 


162 


AUUUUGCG CUGAUGAG GCCGUUAGGC CGAA AAGCCCAA 


7 562 


630 


UGGGCUUU C GCAAAAUA 


163 


UAUUUUGC CUGAUGAG GCCGUUAGGC CGAA AAAGCCCA 


7563 


638 


CGCAAAAU A CCUAUGGG 


164 


CCCAUAGG CUGAUGAG GCCGUUAGGC CGAA AUUUUGCG 




642 


AAAUACCU A UGGGAGUG 


165 


CACUCCCA CUGAUGAG GCCGUUAGGC CGAA AGGUAUUU 


/ODD 


656 


GUGGGCCU C AGUCCGUU 


166 


AACGGACU CUGAUGAG GCCGUUAGGC CGAA AGGCCCAC 


/ODD 


660 


GCCUCAGU C CGUUUCUC 


167 


GAGAAACG CUGAUGAG GCCGUUAGGC CGAA ACUGAGGC 


7 567 


664 


CAGUCCGU U UCUCUUGG 


168 


CCAAGAGA CUGAUGAG GCCGUUAGGC CGAA ACGGACUG 


7568 


665 


AGUCCGUU U CUCUUGGC 


169 


GCCAA6AG CUGAUGAG GCCGUUAGGC CGAA AACGGACU 


7569 


666 


GUCCGUUU C UCUUGGCU 


170 


AGCCAAGA CUGAUGAG GCCGUUAGGC CGAA A7VACGGAC 


7570 


668 


CCGUUUCU C UUGGCUCA 


171 


UGAGCCAA CUGAUGAG GCCGUUAGGC CGAA AGAAACGG 


7571 


670 


GUUUCUCU U GGCUCAGU 


172 


ACUGAGCC CUGAUGAG GCCGUUAGGC CGAA AGAGAAAC 


7572 


675 


UCUUGGCU C AGUUUACU 


173 


AGUAAACU CUGAUGAG GCCGUUAGGC CGAA AGCCAAGA 


7573 


679 


GGCUCAGU U UACUAGUG 


174 


CACUAGUA CUGAUGAG GCCGUUAGGC CGAA ACUGAGCC 


7574 


680 


GCUCAGUU U ACUAGUGC 


175 


GCACUAGU CUGAUGAG GCCGUUAGGC CGAA AACUGAGC 


7575 


681 


CUCAGUUU A CUAGUGCC 


176 


GGCACUAG CUGAUGAG GCCGUUAGGC CGAA AAACUGAG 


7576 


684 


AGUUUACU A GUGCCAUU 


177 


AAUGGCAC CUGAUGAG GCCGUUAGGC CGAA AGUAAACU 


7577 


692 


AGUGCCAU U UGUUCAGU 


178 


ACUGAACA CUGAUGAG GCCGUUAGGC CGAA AUGGCACU 


7578 


693 


GUGCCAUU U GUUCAGUG 


179 


CACUGAAC CUGAUGAG GCCGUUAGGC CGAA AAUGGCAC 


7579 


696 


CCAUUUGU U CAGUGGUU 


180 


AACCACUG CUGAUGAG GCCGUUAGGC CGAA ACAAAUGG 


7580 


697 


CAUUUGUU C AGUGGUUC 


181 


GAACCACU CUGAUGAG GCCGUUAGGC CGAA AACAAAUG 


7581 
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704 


UCAGUGGU U CGUAGGGC 


182 


GCCCUACG CUGAUGAG GCCGUUAGGC CGAA ACCACUGA 


7582 


705 


CAGUGGUU C GUAGGGCU 


183 


AGCCCUAC CUGAUGAG GCCGUUAGGC CGAA AACCACUG 


7583 


708 


UGGUUCGU A GGGCUUUC 


184 


GAAAGCCC CUGAUGAG GCCGUUAGGC CGAA ACGAACCA 


7 584 


714 


GUAGGGCU U UCCCCCAC 


18 5 


GUGGGGGA CUGAUGAG GCCGUUAGGC CGAA AGCCCUAC 


7585 


715 


UAGGGCUU U CCCCCACU 


186 


AGUGGGGG CUGAUGAG GCCGUUAGGC CGAA AAGCCCUA 


7586 


716 


AGGGCUUU C CCCCACUG 


187 


CAGUGGGG CUGAUGAG GCCGUUAGGC CGAA AAAGCCCU 


7587 


726 


CCCACUGU C UGGCUUUC 


188 


GAAAGCCA CUGAUGAG GCCGUUAGGC CGAA ACAGUGGG 


7588 


732 


GUCUGGCU U UCAGUUAU 


189 


AUAACUGA CUGAUGAG GCCGUUAGGC CGAA AGCCAGAC 


7589 


733 


UCUGGCUU U CAGUUAUA 


190 


UAUAACUG CUGAUGAG GCCGUUAGGC CGAA AAGCCAGA 


7590 


734 


CUGGCUUU C AGUUAUAU 


191 


AUAUAACU CUGAUGAG GCCGUUAGGC CGAA AAAGCCAG 


7591 


738 


CUUUCAGU U AUAUGGAU 


192 


AUCCAUAU CUGAUGAG GCCGUUAGGC CGAA ACUGAAAG 




739 


UUUCAGUU A UAUGGAUG 


193 


CAUCCAUA CUGAUGAG GCCGUUAGGC CGAA AACUGAAA 


7593 


741 


UCAGUUAU A UGGAUGAU 


194 


AUCAUCCA CUGAUGAG GCCGUUAGGC CGAA AUAACUGA 


7 5 94 


755 


GAUGUGGU U UUGGGGGC 




GCCCCCAA CUGAUGAG GCCGUUAGGC CGAA ACCACAUC 


"7 c: Q R 


756 


AUGUGGUU U UGGGGGCC 


196 


GGCCCCCA CUGAUGAG GCCGUUAGGC CGAA AACCACAU 




757 


UGUGGUUU U GGGGGCCA 


197 


UGGCCCCC CUGAUGAG GCCGUUAGGC CGAA AAACCACA 


7 RQ7 


769 


GGCCAAGU C UGUACAAC 


198 


GUUGUACA CUGAUGAG GCCGUUAGGC CGAA ACUUGGCC 


7598 


773 


AAGUCUGU A CAACAUCU 


199 


AGAUGUUG CUGAUGAG GCCGUUAGGC CGAA ACAGACUU 


7 5 99 


780 


UACAACAU C UUGAGUCC 


2 00 


GGACUCAA CUGAUGAG GCCGUUAGGC CGAA AUGUUGUA 


7 6 00 


782 


CAACAUCU U GAGUCCCU 


2 01 


AGGGACUC CUGAUGAG GCCGUUAGGC CGAA AGAUGUUG 


7 6 01 


787 


UCUUGAGU C CCUUUAUG 


2 02 


CAUAAAGG CUGAUGAG GCCGUUAGGC CGAA ACUCAAGA 


7 6 02 


791 


GAGUCCCU U UAUGCCGC 


2 03 


GCGGCAUA CUGAUGAG GCCGUUAGGC CGAA AGGGACUC 


7603 


792 


AGUCCCUU U AUGCCGCU 


204 


AGCGGCAU CUGAUGAG GCCGUUAGGC CGAA AAGGGACU 


7604 


793 


GUCCCUUU A UGCCGCUG 


2 05 


CAGCGGCA CUGAUGAG GCCGUUAGGC CGAA AAAGGGAC 


7605 


803 


GCCGCUGU U ACCAAUUU 


206 


AAAUUGGU CUGAUGAG GCCGUUAGGC CGAA ACAGCGGC 


7606 


804 


CCGCUGUU A CCAAUUUU 


2 0 7 


AAAAUUGG CUGAUGAG GCCGUUAGGC CGAA AACAGCGG 


7 6 07 


810 


UUACCAAU U UUCUUUUG 


208 


CAAAAGAA CUGAUGAG GCCGUUAGGC CGAA AUUGGUAA 


/ O \7 o 


811 


UACCAAUU U UCUUUUGU 


2 0 9 


ACAAAAGA CUGAUGAG GCCGUUAGGC CGAA AAUUGGUA 


/ D U j7 


812 


ACCAAUUU U CUUUUGUC 


210 


GACAAAAG CUGAUGAG GCCGUUAGGC CGAA AAAUUGGU 


7610 


813 


CCAAUUUU C UUUUGUCU 


211 


AGACAAAA CUGAUGAG GCCGUUAGGC CGAA AAAAUUGG 


7611 


815 


AAUUUUCU U UUGUCUUU 


212 


AAAGACAA CUGAUGAG GCCGUUAGGC CGAA AGAAAAUU 


7612 


816 


AUUUUCUU U UGUCUUUG 


213 


CAAAGACA CUGAUGAG GCCGUUAGGC CGAA AAGAAAAU 


7613 


817 


UUUUCUUU U GUCUUUGG 


214 


CCAAAGAC CUGAUGAG GCCGUUAGGC CGAA AAAGAAAA 




820 


UCUUUUGU C UUUGGGUA 


215 


UACCCAAA CUGAUGAG GCCGUUAGGC CGAA ACAAAAGA 


7fil c: 


822 


UUUUGUCU U UGGGUAUA 


216 


UAUACCCA CUGAUGAG GCCGUUAGGC CGAA AGACAAAA 


7 616 


823 


UUUGUCUU U GGGUAUAC 


217 


GUAUACCC CUGAUGAG GCCGUUAGGC CGAA AAGACAAA 


7617 


828 


CUUUGGGU A UACAUUUA 


218 


UAAAUGUA CUGAUGAG GCCGUUAGGC CGAA ACCCAAAG 


7618 


830 


UUGGGUAU A CAUUUAAA 


219 


UUUAAAUG CUGAUGAG GCCGUUAGGC CGAA AUACCCAA 


7619 


834 


GUAUACAU U UAAACCCU 


22 0 


AGGGUUUA CUGAUGAG GCCGUUAGGC CGAA AUGUAUAC 


762 0 


835 


UAUACAUU U AAACCCUC 


221 


GAGGGUUU CUGAUGAG GCCGUUAGGC CGAA AAUGUAUA 


7621 


836 


AUACAUUU A AACCCUCA 


222 


UGAGGGUU CUGAUGAG GCCGUUAGGC CGAA AAAUGUAU 


7622 


843 


UAAACCCU C ACAAAACA 


223 


UGUUUUGU CUGAUGAG GCCGUUAGGC CGAA AGGGUUUA 


7623 


865 


AUGGGGAU A UUCCCUUA 


224 


UAAGGGAA CUGAUGAG GCCGUUAGGC CGAA AUCCCCAU 


7624 


867 


GGGGAUAU U CCCUUAAC 


225 


GUUAAGGG CUGAUGAG GCCGUUAGGC CGAA AUAUCCCC 


7625 


868 


GGGAUAUU C CCUUAACU 


226 


AGUUAAGG CUGAUGAG GCCGUUAGGC CGAA AAUAUCCC 


7626 


872 


UAUUCCCU U AACUUCAU 


227 


AUGAAGUU CUGAUGAG GCCGUUAGGC CGAA AGGGAAUA 


7627 


873 


AUUCCCUU A ACUUCAUG 


228 


CAUGAAGU CUGAUGAG GCCGUUAGGC CGAA AAGGGAAU 


7628 


877 


CCUUAACU U CAUGGGAU 


229 


AUCCCAUG CUGAUGAG GCCGUUAGGC CGAA AGUUAAGG 


7629 


878 


CUUAACUU C AUGGGAUA 


230 


UAUCCCAU CUGAUGAG GCCGUUAGGC CGAA AAGUUAAG 


7630 


886 


CAUGGGAU A UGUAAUUG 


231 


CAAUUACA CUGAUGAG GCCGUUAGGC CGAA AUCCCAUG 


7631 


890 


GGAUAUGU A AUUGGGAG 


232 


CUCCCAAU CUGAUGAG GCCGUUAGGC CGAA ACAUAUCC 


7632 
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893 


UAUGUAAU U GGGAGUUG 


233 


CAACUCCC CUGAUGAG GCCGUUAGGC CGAA AUUACAUA 


7633 


900 


UUGGGAGU U GGGGCACA 


234 


UGUGCCCC CUGAUGAG GCCGUUAGGC CGAA ACUCCCAA 


7634 


910 


GGGCACAU U GCCACAGG 


235 


CCUGUGGC CUGAUGAG GCCGUUAGGC CGAA AUGUGCCC 


7635 


924 


AGGAACAU A UUGUACAA 


236 


UUGUACAA CUGAUGAG GCCGUUAGGC CGAA AUGUUCCU 


7636 


926 


GAACAUAU U GUACAAAA 


237 


UUUUGUAC CUGAUGAG GCCGUUAGGC CGAA AUAUGUUC 


7637 


929 


CAUAUUGU A CAAAAAAU 


238 


AUUUUUUG CUGAUGAG GCCGUUAGGC CGAA ACAAUAUG 


7638 


938 


CAAAAAAU C AAAAUGUG 


239 


CACAUUUU CUGAUGAG GCCGUUAGGC CGAA AUUUUUUG 


7639 


948 


AAAUGUGU U UUAGGAAA 


240 


UUUCCUAA CUGAUGAG GCCGUUAGGC CGAA ACACAUUU 


7640 


949 


AAUGUGUU U UAGGAAAC 


241 


GUUUCCUA CUGAUGAG GCCGUUAGGC CGAA AACACAUU 


7641 


950 


AUGUGUUU U AGGAAACU 


242 


AGUUUCCU CUGAUGAG GCCGUUAGGC CGAA AAACACAU 


7642 


951 


UGUGUUUU A GGAAACtKJ 


243 


AAGUUUCC CUGAUGAG GCCGUUAGGC CGAA AAAACACA 


7643 


959 


AGGAAACU U CCUGUAAA 


244 


UUUACAGG CUGAUGAG GCCGUUAGGC CGAA AGUUUCCU 


7644 


960 


GGAAACUU C CUGUAAAC 


245 


GUUUACAG CUGAUGAG GCCGUUAGGC CGAA AAGUUUCC 


7645 


965 


CXJUCCUGU A AACAGGCC 


246 


GGCCUGUU CUGAUGAG GCCGUUAGGC CGAA ACAGGAAG 


7 64 6 


975 


ACAGGCCU A UUGAUUGG 


247 


CCAAUCAA CUGAUGAG GCCGUUAGGC CGAA AGGCCUGU 


7647 


977 


AGGCCUAU U GAUUGGAA 


248 


UUCCAAUC CUGAUGAG GCCGUUAGGC CGAA AUAGGCCU 


7 648 


981 


CUAUUGAU U GGAAAGUA 


249 


UACUUUCC CUGAUGAG GCCGUUAGGC CGAA AUCAAUAG 


764 9 


989 


UGGAAAGU A UGUCAACG 


250 


CGUUGACA CUGAUGAG GCCGUUAGGC CGAA ACUUUCCA 


7650 


993 


AAGUAUGU C AACGAAUU 


251 


AAUUCGUU CUGAUGAG GCCGUUAGGC CGAA ACAUACUU 


7651 


1001 


CAACGAAU U GUGGGUCU 


252 


AG AC CC AC CUGAUGAG GCCGUUAGGC CGAA AUUCGUUG 


7652 


1008 


UUGUGGGU C UUUUGGGG 


253 


CCCCAAAA CUGAUGAG GCCGUUAGGC CGAA ACCCACAA 


7653 


1010 


GUGGGUCU U UUGGGGUU 


254 


AACCCCAA CUGAUGAG GCCGUUAGGC CGAA AGACCCAC 


7654 


1011 


UGGGUCUU U UGGGGUUU 


255 


AAACCCCA CUGAUGAG GCCGUUAGGC CGAA AAGACCCA 


7655 


1012 


GGGUCUUU U GGGGUUUG 


256 


CAAACCCC CUGAUGAG GCCGUUAGGC CGAA AAAGACCC 


7656 


1018 


UUUGGGGU U UGCCGCCC 


257 


GGGCGGCA CUGAUGAG GCCGUUAGGC CGAA ACCCCAAA 


7657 


1019 


UUGGGGUU U GCCGCCCC 


258 


GGGGCGGC CUGAUGAG GCCGUUAGGC CGAA AACCCCAA 


7658 


1029 


CCGCCCCU U UCACGCAA 


259 


UUGCGUGA CUGAUGAG GCCGUUAGGC CGAA AGGGGCGG 




1030 


CGCCCCUU U CACGCAAU 


260 


AUUGCGUG CUGAUGAG GCCGUUAGGC CGAA AAGGGGCG 


7660 


1031 


GCCCCUUU C ACGCAAUG 


261 


CAUUGCGU CUGAUGAG GCCGUUAGGC CGAA AAAGGGGC 


7661 


1045 


AUGUGGAU A UUCUGCUU 


262 


AAGCAGAA CUGAUGAG GCCGUUAGGC CGAA AUCCACAU 


7 662 


1047 


GUGGAUAU U CUGCUUUA 


263 


UAAAGCAG CUGAUGAG GCCGUUAGGC CGAA AUAUCCAC 


7 663 


1048 


UGGAUAUU C UGCUUUAA 


264 


UUAAAGCA CUGAUGAG GCCGUUAGGC CGAA AAUAUCCA 


7664 


1053 


AUUCUGCU U UAAUGCCU 


265 


AGGCAUUA CUGAUGAG GCCGUUAGGC CGAA AGCAGAAU 


/ o o o 


1054 


UUCUGCUU U AAUGCCUU 


266 


AAGGCAUU CUGAUGAG GCCGUUAGGC CGAA AAGCAGAA 


/ O D O 


1055 


UCUGCUUU A AUGCCUUU 


267 


AAAGGCAU CUGAUGAG GCCGUUAGGC CGAA AAAGCAGA 


7667 


1062 


UAAUGCCU U UAUAUGCA 


268 


UGCAUAUA CUGAUGAG GCCGUUAGGC CGAA AGGCAUUA 


7 668 


1063 


AAUGCCUU U AUAUGCAU 


269 


AUGCAUAU CUGAUGAG GCCGUUAGGC CGAA AAGGCAUU 


7669 


1064 


AUGCCUUU A UAUGCAUG 


270 


CAUGCAUA CUGAUGAG GCCGUUAGGC CGAA AAAGGCAU 


7670 


1066 


GCCUUUAU A UGCAUGCA 


271 


UGCAUGCA CUGAUGAG GCCGUUAGGC CGAA AUAT^GGC 


7671 


1076 


GCAUGCAU A CAAGCAAA 


272 


UUUGCUUG CUGAUGAG GCCGUUAGGC CGAA AUGCAUGC 


7672 


1092 


AACAGGCU U UUACUUUC 


273 


GAAAGUAA CUGAUGAG GCCGUUAGGC CGAA AGCCUGUU 


7673 


1093 


ACAGGCUU U UACUUUCU 


274 


AGAAAGUA CUGAUGAG GCCGUUAGGC CGAA AAGCCUGU 


7674 


1094 


CAGGCUUU U ACUUUCUC 


275 


GAGAAAGU CUGAUGAG GCCGUUAGGC CGAA AAAGCCUG 


7675 


1095 


AGGCUUUU A CUUUCUCG 


276 


CGAGAAAG CUGAUGAG GCCGUUAGGC CGAA AAAAGCCU 


7676 


1098 


CUUUUACU U UCUCGCCA 


277 


UGGCGAGA CUGAUGAG GCCGUUAGGC CGAA AGUAAAAG 


7677 


1099 


UUUUACUU U CUCGCCAA 


278 


UUGGCGAG CUGAUGAG GCCGUUAGGC CGAA AAGUAAAA 


7678 


1100 


UUUACUUU C UCGCCAAC 


279 


GUUGGCGA CUGAUGAG GCCGUUAGGC CGAA AAAGUAAA 


7679 


1102 


UACUUUCU C GCCAACUU 


280 


AAGUUGGC CUGAUGAG GCCGUUAGGC CGAA AGAAAGUA 


7680 


1110 


CGCCAACU U ACAAGGCC 


281 


GGCCUUGU CUGAUGAG GCCGUUAGGC CGAA AGUUGGCG 


7681 


1111 


GCCAACUU A CAAGGCCU 


282 


AGGCCUUG CUGAUGAG GCCGUUAGGC CGAA AAGUUGGC 


7682 


1120 


CAAGGCCU U UCUAAGUA 


283 


UACUUAGA CUGAUGAG GCCGUUAGGC CGAA AGGCCUUG 


7683 
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1121 


AAGGCCUU U CUAAGUAA 


284 


UUACUUAG CUGAUGAG GCCGUUAGGC CGAA AAGGCCUU 


7684 


1122 


AGGCCUUU C UAAGUAAA 


285 


UUUACUUA CUGAUGAG GCCGUUAGGC CGAA AAAGGCCU 


7685 


1124 


GCCUUUCU A AGUAAACA 


286 


UGUUUACU CUGAUGAG GCCGUUAGGC CGAA AGAAAGGC 


7686 


1128 


UUCUAAGU A AACAGUAU 


287 


AUACUGUU CUGAUGAG GCCGUUAGGC CGAA ACUUAGAA 


7687 


1135 


UAAACAGU A UGUGAACC 


288 


GGUUCACA CUGAUGAG GCCGUUAGGC CGAA ACUGUUUA 


7688 


1145 


GUGAACCU U UACCCCGU 


289 


ACGGGGUA CUGAUGAG GCCGUUAGGC CGAA AGGUUCAC 


7689 


1146 


UGAACCUU U ACCCCGUU 


2 90 


AACGGGGU CUGAUGAG GCCGUUAGGC CGAA AAGGUUCA 


7690 


1147 


GAACCUUU A CCCCGUUG 


291 


CAACGGGG CUGAUGAG GCCGUUAGGC CGAA AAAGGUUC 


7691 


1154 


UACCCCGU U GCUCGGCA 


292 


UGCCGAGC CUGAUGAG GCCGUUAGGC CGAA ACGGGGUA 


7692 


1158 


CCGUUGCU C GGCAACGG 


2 93 


CCGUUGCC CUGAUGAG GCCGUUAGGC CGAA AGCAACGG 


7693 


1173 


GGCCUGGU C UAUGCCAA 


294 


UUGGCAUA CUGAUGAG GCCGUUAGGC CGAA ACCAGGCC 


7694 


1175 


CCUGGUCU A UGCCAAGU 


295 


ACUUGGCA CUGAUGAG GCCGUUAGGC CGAA AGACCAGG 


7695 


1186 


CCAAGUGU U UGCUGACG 


2 96 


CGUCAGCA CUGAUGAG GCCGUUAGGC CGAA ACACUUGG 


7696 


1187 


CAAGUGUU U GCUGACGC 


2 97 


GCGUCAGC CUGAUGAG GCCGUUAGGC CGAA AACACUUG 


76 97 


1209 


CCACUGGU U GGGGCUUG 


2 98 


CAAGCCCC CUGAUGAG GCCGUUAGGC CGAA ACCAGUGG 


7 698 


1216 


UUGGGGCU U GGCCAUAG 


299 


CUAUGGCC CUGAUGAG GCCGUUAGGC CGAA AGCCCCAA 




1223 


UUGGCCAU A GGCCAUCA 


3 00 


UGAUGGCC CUGAUGAG GCCGUUAGGC CGAA AUGGCCAA 


7700 


1230 


UAGGCCAU C AGCGCAUG 


3 01 


CAUGCGCU CUGAUGAG GCCGUUAGGC CGAA AUGGCCUA 


7 7 01 


1249 


UGGAACCU U UGUGUCUC 


3 02 


GAGACACA CUGAUGAG GCCGUUAGGC CGAA AGGUUCCA 


7702 


1250 


GGAACCUU U GUGUCUCC 


3 03 


GGAGACAC CUGAUGAG GCCGUUAGGC CGAA AAGGUUCC 


7703 


1255 


CUUUGUGU C UCCUCUGC 


3 04 


GCAGAGGA CUGAUGAG GCCGUUAGGC CGAA ACACAAAG 


7 7 04 


1257 


UUGUGUCU C CUCUGCCG 


3 05 


CGGCAGAG CUGAUGAG GCCGUUAGGC CGAA AGACACAA 


7705 


1260 


UGUCUCCU C UGCCGAUC 


306 


GAUCGGCA CUGAUGAG GCCGUUAGGC CGAA AGGAGACA 


7706 


1268 


CUGCCGAU C CAUACCGC 


3 07 


GCGGUAUG CUGAUGAG GCCGUUAGGC CGAA AUCGGCAG 


7707 


1272 


CGAUCCAU A CCGCGGAA 


3 08 


UUCCGCGG CUGAUGAG GCCGUUAGGC CGAA AUGGAUCG 


7708 


1283 


GCGGAACU C CUAGCCGC 


3 09 


GCGGCUAG CUGAUGAG GCCGUUAGGC CGAA AGUUCCGC 


7709 


1286 


GAACUCCU A GCCGCUUG 




CAAGCGGC CUGAUGAG GCCGUUAGGC CGAA AGGAGUUC 


"7 "71 n 
/ / xu 


1293 


UAGCCGCU U GUUUUGCU 


311 


AGCAAAAC CUGAUGAG GCCGUUAGGC CGAA AGCGGCUA 




1296 


CCGCUUGU U UUGCUCGC 


312 


GCGAGCAA CUGAUGAG GCCGUUAGGC CGAA ACAAGCGG 


7712 


1297 


CGCUUGUU U UGCUCGCA 


313 


UGCGAGCA CUGAUGAG GCCGUUAGGC CGAA AACAAGCG 


7 717 


1298 


GCUUGUUU U GCUCGCAG 


3 14 


CUGCGAGC CUGAUGAG GCCGUUAGGC CGAA AAACAAGC 


7 714 


1302 


GUUUUGCU C GCAGCAGG 


315 


CCUGCUGC CUGAUGAG GCCGUUAGGC CGAA AGCAAAAC 


7 715 


1312 


CAGCAGGU C UGGGGCAA 


316 


UUGCCCCA CUGAUGAG GCCGUUAGGC CGAA ACCUGCUG 


771 


1325 


GCAAAACU C AUCGGGAC 


T 1 *? 

J X / 


GUCCCGAU CUGAUGAG GCCGUUAGGC CGAA AGUUUUGC 


771 7 


1328 


AAACUCAU C GGGACUGA 


318 


UCAGUCCC CUGAUGAG GCCGUUAGGC CGAA AUGAGUUU 


7718 


1341 


CUGACAAU U CUGUCGUG 


319 


CACGACAG CUGAUGAG GCCGUUAGGC CGAA AUUGUCAG 


7 71 Q 


1342 


UGACAAUU C UGUCGUGC 


32 0 


GCACGACA CUGAUGAG GCCGUUAGGC CGAA AAUUGUCA 


7 72 0 


1346 


AAUUCUGU C GUGCUCUC 


321 


GAGAGCAC CUGAUGAG GCCGUUAGGC CGAA ACAGAAUU 


772 1 


1352 


GUCGUGCU C UCCCGCAA 


322 


UUGCGGGA CUGAUGAG GCCGUUAGGC CGAA AGCACGAC 


7722 


1354 


CGUGCUCU C CCGCAAAU 


323 


AUUUGCGG CUGAUGAG GCCGUUAGGC CGAA AGAGCACG 


7 723 


1363 


CCGCAAAU A UACAUCAU 


324 


AUGAUGUA CUGAUGAG GCCGUUAGGC CGAA AUUUGCGG 


7724 


1365 


GCAAAUAU A CAUCAUUU 


32 5 


AAAUGAUG CUGAUGAG GCCGUUAGGC CGAA AUAUUUGC 


7725 


1369 


AUAUACAU C AUUUCCAU 


326 


AUGGAAAU CUGAUGAG GCCGUUAGGC CGAA AUGUAUAU 


7726 


1372 


UACAUCAU U UCCAUGGC 


327 


GCCAUGGA CUGAUGAG GCCGUUAGGC CGAA AUGAUGUA 


7727 


1373 


ACAUCAUU U CCAUGGCU 


328 


AGCCAUGG CUGAUGAG GCCGUUAGGC CGAA AAUGAUGU 


7728 


1374 


CAUCAUUU C CAUGGCUG 


329 


CAGCCAUG CUGAUGAG GCCGUUAGGC CGAA AAAUGAUG 


7729 


1385 


UGGCUGCU A GGCUGUGC 


330 


GCACAGCC CUGAUGAG GCCGUUAGGC CGAA AGCAGCCA 


7730 


1406 


AACUGGAU C CUACGCGG 


331 


CCGCGUAG CUGAUGAG GCCGUUAGGC CGAA AUCCAGUU 


7731 


1409 


UGGAUCCU A CGCGGGAC 


332 


GUCCCGCG CUGAUGAG GCCGUUAGGC CGAA AGGAUCCA 


7732 


1420 


CGGGACGU C CUUUGUUU 


333 


AAACAAAG CUGAUGAG GCCGUUAGGC CGAA ACGUCCCG 


7733 


1423 


GACGUCCU U UGUUUACG 


334 


CGUAAACA CUGAUGAG GCCGUUAGGC CGAA A6GACGUC 


7734 
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1424 


ACGUCCUU U GUUUACGU 


335 


ACGUAAAC CUGAUGAG GCCGUUAGGC CGAA AAGGACGU 


7735 


1427 


UCCUUUGU U UACGUCCC 


336 


GGGACGUA CUGAUGAG GCCGUUAGGC CGAA ACAAAGGA 


7736 


1428 


CCUUUGUU U ACGUCCCG 


337 


CGGGACGU CUGAUGAG GCCGUUAGGC CGAA AACAAAGG 


7737 


1429 


CUUUGUUU A CGUCCCGU 


338 


ACGGGACG CUGAUGAG GCCGUUAGGC CGAA AAACAAAG 


7738 


1433 


GXJUUACGU C CCGUCGGC 


339 


GCCGACGG CUGAUGAG GCCGUUAGGC CGAA ACGUAAAC 


7739 


1438 


CGUCCCGU C GGCGCUGA 


340 


UCAGCGCC CUGAUGAG GCCGUUAGGC CGAA ACGGGACG 


7740 


1449 


CGCUGAAU C CCGCGGAC 


341 


GUCCGCGG CUGAUGAG GCCGUUAGGC CGAA AUUCAGCG 


7741 


1465 


CGACCCCU C CCGGGGCC 


342 


GGCCCCGG CUGAUGAG GCCGUUAGGC CGAA AGGGGUCG 


7742 


1477 


GGGCCGCU U GGGGCUCU 


343 


AGAGCCCC CUGAUGAG GCCGUUAGGC CGAA AGCGGCCC 


7743 


1484 


UUGGGGCU C UACCGCCC 


344 


GGGCGGUA CUGAUGAG GCCGUUAGGC CGAA AGCCCCAA 


7744 


1486 


GGGGCUCU A CCGCCCGC 


345 


GCGGGCGG CUGAUGAG GCCGUUAGGC CGAA AGAGCCCC 


7745 


1496 


CGCCCGCU U CUCCGCCU 


346 


AGGCGGAG CUGAUGAG GCCGUUAGGC CGAA AGCGGGCG 


7746 


1497 


GCCCGCUU C UCCGCCUA 


347 


UAGGCGGA CUGAUGAG GCCGUUAGGC CGAA AAGCGGGC 


774 7 


1499 


CCGCUUCU C CGCCUAUU 


348 


AAUAGGCG CUGAUGAG GCCGUUAGGC CGAA AGAAGCGG 


7748 


1505 


CUCCGCCU A UUGUACCG 


349 


CGGUACAA CUGAUGAG GCCGUUAGGC CGAA AGGCGGAG 


774 9 


1507 


CCGCCUAU U GUACCGAC 


350 


GUCGGUAC CUGAUGAG GCCGUUAGGC CGAA AUAGGCGG 


7750 


1510 


CCUAUUGU A CCGACCGU 


351 


ACGGUCGG CUGAUGAG GCCGUUAGGC CGAA ACAAUAGG 


7751 


1519 


CCGACCGU C CACGGGGC 


352 


GCCCCGUG CUGAUGAG GCCGUUAGGC CGAA ACGGUCGG 


7752 


1534 


GCGCACCU C UCUUUACG 


3 53 


CGUAAAGA CUGAUGAG GCCGUUAGGC CGAA AGGUGCGC 


7753 


1536 


GCACCUCU C UUUACGCG 


3 54 


CGCGUAAA CUGAUGAG GCCGUUAGGC CGAA AGAGGUGC 


7754 


1538 


ACCUCUCU U UACGCGGA 


355 


UCCGCGUA CUGAUGAG GCCGUUAGGC CGAA AGAGAGGU 


7755 


1539 


CCUCUCUU U ACGCGGAC 


356 


GUCCGCGU CUGAUGAG GCCGUUAGGC CGAA AAGAGAGG 


7756 


1540 


CUCUCUUU A CGCGGACU 


357 


AGUCCGCG CUGAUGAG GCCGUUAGGC CGAA AAAGAGAG 


7757 


1549 


CGCGGACU C CCCGUCUG 


3 58 


CAGACGGG CUGAUGAG GCCGUUAGGC CGAA AGUCCGCG 


7758 


1555 


CUCCCCGU C UGUGCCUU 


359 


AAGGCACA CUGAUGAG GCCGUUAGGC CGAA ACGGGGAG 


7759 


1563 


CUGUGCCU U CUCAUCUG 


360 


CAGAUGAG CUGAUGAG GCCGUUAGGC CGAA AGGCACAG 


7760 


1564 


UGUGCCUU C UCAUCUGC 


361 


GCAGAUGA CUGAUGAG GCCGUUAGGC CGAA AAGGCACA 


7761 


1566 


UGCCUUCU C AUCUGCCG 


362 


CGGCAGAU CUGAUGAG GCCGUUAGGC CGAA AGAAGGCA 


7762 


1569 


CUUCUCAU C UGCCGGAC 


3 63 


GUCCGGCA CUGAUGAG GCCGUUAGGC CGAA AUGAGAAG 


7763 


1588 


UGUGCACU U CGCUUCAC 


364 


GUGAAGCG CUGAUGAG GCCGUUAGGC CGAA AGUGCACA 


7 7 64 


1589 


GUGCACUU C GCUUCACC 


365 


GGUGAAGC CUGAUGAG GCCGUUAGGC CGAA AAGUGCAC 


7 7 65 


1593 


ACUUCGCU U CACCUCUG 


3 66 


CAGAGGUG CUGAUGAG GCCGUUAGGC CGAA AGCGAAGU 


7766 


1594 


CUUCGCUU C ACCUCUGC 


3 67 


GCAGAGGU CUGAUGAG GCCGUUAGGC CGAA AAGCGAAG 


7767 


1599 


CUUCACCU C UGCACGUC 


3 68 


GACGUGCA CUGAUGAG GCCGUUAGGC CGAA AGGUGAAG 


7768 


1607 


CUGCACGU C GCAUGGAG 


3 69 


CUCCAUGC CUGAUGAG GCCGUUAGGC CGAA ACGUGCAG 


77 69 


1651 


CCCAAGGU C UUGCAUAA 


370 


UUAUGCAA CUGAUGAG GCCGUUAGGC CGAA ACCUUGGG 


77 70 


1653 


CAAGGUCU U GCAUAAGA 


371 


UCUUAUGC CUGAUGAG GCCGUUAGGC CGAA AGACCUUG 


7771 


1658 


UCUUGCAU A AGAGGACU 


372 


AGUCCUCU CUGAUGAG GCCGUUAGGC CGAA AUGCAAGA 


7772 


1667 


AGAGGACU C UUGGACUU 


373 


AAGUCCAA CUGAUGAG GCCGUUAGGC CGAA AGUCCUCU 


7773 


1669 


AGGACUCU U GGACUUUC 


374 


GAAAGUCC CUGAUGAG GCCGUUAGGC CGAA AGAGUCCU 


7774 


1675 


CUUGGACU U UCAGCAAU 


375 


AUUGCUGA CUGAUGAG GCCGUUAGGC CGAA AGUCCAAG 


7775 


1676 


UUGGACUU U CAGCAAUG 


376 


CAUUGCU6 CUGAUGAG GCCGUUAGGC CGAA AAGUCCAA 


7776 


1677 


UGGACUUU C AGCAAUGU 


377 


ACAUUGCU CUGAUGAG GCCGUUAGGC CGAA AAAGUCCA 


7777 


1686 


AGCAAUGU C AACGACCG 


378 


CGGUCGUU CUGAUGAG GCCGUUAGGC CGAA ACAUUGCU 


7778 


1699 


ACCGACCU U GAGGCAUA 


379 


UAUGCCUC CUGAUGAG GCCGUUAGGC CGAA AGGUCGGU 


7779 


1707 


UGAGGCAU A CUUCAAAG 


380 


CUUUGAAG CUGAUGAG GCCGUUAGGC CGAA AUGCCUCA 


7780 


1710 


GGCAUACU U CAAAGACU 


381 


AGUCUUUG CUGAUGAG GCCGUUAGGC CGAA AGUAUGCC 


7781 


1711 


GCAUACUU C AAAGACUG 


382 


CAGUCUUU CUGAUGAG GCCGUUAGGC CGAA AAGUAUGC 


7782 


1725 


CUGUGUGU U UAAUGAGU 


383 


ACUCAUUA CUGAUGAG GCCGUUAGGC CGAA ACACACAG 


7783 


1726 


UGUGUGUU U AAUGAGUG 


384 


CACUCAUU CUGAUGAG GCCGUUAGGC CGAA AACACACA 


7784 


1727 


GUGUGUUU A AUGAGUGG 


385 


CCACUCAU CUGAUGAG GCCGUUAGGC CGAA AAACACAC 


7785 
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1743 


GGAGGAGU U GGGGGAGG 


386 


CCUCCCCC CUGAUGAG GCCGUUAGGC CGAA ACUCCUCC 


7786 


1756 


GAGGAGGU U AGGUUAAA 


387 


UUUAACCU CUGAUGAG GCCGUUAGGC CGAA ACCUCCUC 


7787 


1757 


AGGAGGUU A GGUUAAAG 


388 


CUUUAACC CUGAUGAG GCCGUUAGGC CGAA AACCUCCU 


7788 


1761 


GGUUAGGU U AAAGGUCU 


389 


AGACCUUU CUGAUGAG GCCGUUAGGC CGAA ACCUAACC 


7789 


1762 


GUUAGGUU A AAGGUCUU 


390 


AAGACCUU CUGAUGAG GCCGUUAGGC CGAA AACCUAAC 


7790 


1768 


UUAAAGGU C UUUGUACU 


391 


AGUACAAA CUGAUGAG GCCGUUAGGC CGAA ACCUUUAA 


7791 


1770 


AAAGGUCU U UGUACUAG 


392 


CUAGUACA CUGAUGAG GCCGUUAGGC CGAA AGACCUUU 


7792 


1771 


AAGGUCUU U GUACUAGG 


393 


CCUAGUAC CUGAUGAG GCCGUUAGGC CGAA AAGACCUU 


7793 


1774 


GUCUUUGU A CUAGGAGG 


3 94 


CCUCCUAG CUGAUGAG GCCGUUAGGC CGAA ACAAAGAC 


77 94 


1111 


UUUGUACU A GGAGGCUG 


395 


CAGCCUCC CUGAUGAG GCCGUUAGGC CGAA AGUACAAA 


77 95 


llQl 


GAGGCUGU A GGCAUAAA 


396 


UUUAUGCC CUGAUGAG GCCGUUAGGC CGAA ACAGCCUC 


7796 


1793 


GUAGGCAU A AAUUGGUG 


397 


CACCAAUU CUGAUGAG GCCGUUAGGC CGAA AUGCCUAC 


7797 


1797 


GCAUAAAU U GGUGUGUU 


398 


T^CACACC CUGAUGAG GCCGUUAGGC CGAA AUUUAUGC 


7 7 98 


1805 


UGGUGUGU U CACCAGCA 


399 


UGCUGGUG CUGAUGAG GCCGUUAGGC CGAA ACACACCA 


7799 


1806 


GGUGUGUU C ACCAGCAC 


400 


GUGCUGGU CUGAUGAG GCCGUUAGGC CGAA AACACACC 


78 00 


1824 


AUGCAACU U UUUCACCU 


401 


AGGUGAAA CUGAUGAG GCCGUUAGGC CGAA AGUUGCAU 


78 01 


1825 


UGCAACUU U UUCACCUC 


402 


GAGGUGAA CUGAUGAG GCCGUUAGGC CGAA AAGUUGCA 


78 02 


1826 


GCAACUUU U UCACCUCU 


403 


AGAGGUGA CUGAUGAG GCCGUUAGGC CGAA AAAGUUGC 


78 03 


1827 


CAACUUUU U CACCUCUG 


404 


CAGAGGUG CUGAUGAG GCCGUUAGGC CGAA AAAAGUUG 


7804 


1828 


AACUUUUU C ACCUCUGC 


405 


GCAGAGGU CUGAUGAG GCCGUUAGGC CGAA AAAAAGUU 


7805 


1833 


UUUCACCU C UGCCUAAU 


406 


AUUAGGCA CUGAUGAG GCCGUUAGGC CGAA AGGUGAAA 


7806 


1839 


CUCUGCCU A AUCAUCUC 


407 


GAGAUGAU CUGAUGAG GCCGUUAGGC CGAA AGGCAGAG 


7807 


1842 


UGCCUAAU C AUCUCAUG 


408 


CAUGAGAU CUGAUGAG GCCGUUAGGC CGAA AUUAGGCA 


7808 


1845 


CUAAUCAU C UCAUGUUC 


409 


GAACAUGA CUGAUGAG GCCGUUAGGC CGAA AUGAUUAG 


78 09 


1847 


AAUCAUCU C AUGUUCAU 


410 


AUGAACAU CUGAUGAG GCCGUUAGGC CGAA AGAUGAUU 


7810 


1852 


UCUCAUGU U CAUGUCCU 


411 


AGGACAUG CUGAUGAG GCCGUUAGGC CGAA ACAUGAGA 


7811 


1853 


CUCAUGUU C AUGUCCUA 


412 


UAGGACAU CUGAUGAG GCCGUUAGGC CGAA AACAUGAG 


7812 


1858 


GUUCAUGU C CUACUGUU 


413 


AACAGUAG CUGAUGAG GCCGUTUAGGC CGAA ACAUGAAC 


7813 


1861 


CAUGUCCU A CUGUUCAA 


414 


UUGAACAG CUGAUGAG GCCGUUAGGC CGAA AGGACAUG 


7814 


1866 


CCUACUGU U CAAGCCUC 


415 


GAGGCUUG CUGAUGAG GCCGUUAGGC CGAA ACAGUAGG 


7815 


1867 


CUACUGUU C AAGCCUCC 


416 


GGAGGCUU CUGAUGAG GCCGUUAGGC CGAA AACAGUAG 


7 816 


1874 


UCAAGCCU C CAAGCUGU 


417 


ACAGCUUG CUGAUGAG GCCGUUAGGC CGAA AGGCUUGA 


7817 


1887 


CUGUGCCU U GGGUGGCU 


418 


AGCCACCC CUGAUGAG GCCGUUAGGC CGAA AGGCACAG 


7818 


1896 


GGGUGGCU U UGGGGCAU 


419 


AUGCCCCA CUGAUGAG GCCGUUAGGC CGAA AGCCACCC 


7819 


1897 


GGUGGCUU U GGGGCAUG 


42 0 


CAUGCCCC CUGAUGAG GCCGUUAGGC CGAA AAGCCACC 


782 0 


1911 


AUGGACAU U GACCCGUA 


421 


UACGGGUC CUGAUGAG GCCGUUAGGC CGAA AUGUCCAU 


7 8 21 


1919 


UGACCCGU A UAAAGAAU 


422 


AUUCUUUA CUGAUGAG GCCGUUAGGC CGAA ACGGGUCA 


7822 


1921 


ACCCGUAU A AAGAAUUU 


423 


AAAUUCUU CUGAUGAG GCCGUUAGGC CGAA AUACGGGU 


7823 


1928 


UAAAGAAU U UGGAGCUU 


424 


AAGCUCCA CUGAUGAG GCCGUUAGGC CGAA AUUCUUUA 


7824 


1929 


AAAGAAUU U GGAGCUUC 


425 


GAAGCUCC CUGAUGAG GCCGUUAGGC CGAA AAUUCUUU 


7825 


1936 


UUGGAGCU U CUGUGGAG 


426 


CUCCACAG CUGAUGAG GCCGUUAGGC CGAA AGCUCCAA 


782 6 


1937 


UGGAGCUU C UGUGGAGU 


427 


ACUCCACA CUGAUGAG GCCGUUAGGC CGAA AAGCUCCA 


7827 


1946 


UGUGGAGU U ACUCUCUU 


428 


AAGAGAGU CUGAUGAG GCCGUUAGGC CGAA ACUCCACA 


7828 


1947 


GUGGAGUU A CUCUCUUU 


429 


AAAGAGAG CUGAUGAG GCCGUUAGGC CGAA AACUCCAC 


7829 


1950 


GAGUUACU C UCUUUUUU 


430 


AAAAAAGA CUGAUGAG GCCGUUAGGC CGAA AGUAACUC 


7830 


1952 


GUUACUCU C UUUUUUGC 


431 


GCAAAAAA CUGAUGAG GCCGUUAGGC CGAA AGAGUAAC 


7831 


1954 


UACUCUCU U UUUUGCCU 


432 


AGGCAAAA CUGAUGAG GCCGUUAGGC CGAA AGAGAGUA 


7832 


1955 


ACUCUCUU U UUUGCCUU 


433 


AAGGCAAA CUGAUGAG GCCGUUAGGC CGAA AAGAGAGU 


7833 


1956 


CUCUCUUU U UUGCCUUC 


434 


GAAGGCAA CUGAUGAG GCCGUUAGGC CGAA AAAGAGAG 


7834 


1957 


UCUCUUUU U UGCCUUCU 


435 


AGAAGGCA CUGAUGAG GCCGUUAGGC CGAA AAAAGAGA 


7835 


1958 


CUCUUUUU U GCCUUCUG 


436 


CAGAAGGC CUGAUGAG GCCGUUAGGC CGAA AAAAAGAG 


7836 
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1963 


XJUUUGCCU 


U 


CUGACUUC 


437 


GAAGUCAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGGCAAAA 


7837 


1964 


UUUGCCUU 


C 


UGACUUCU 


438 


AGAAGUCA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAGGCAAA 


7838 


1970 


UUCUGACU 


U 


CUUUCCUU 


439 


AAGGAAAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGUCAGAA 


7839 


1971 


UCUGACUU 


C 


UUUCCUUC 


440 


GAAGGAAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAGUCAGA 


7840 


1973 


UGACUUCU 


u 


UCCUUCUA 


441 


UAGAAGGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGAAGUCA 


7841 


1974 


GACUUCUU 


u 


CCUUCUAU 


442 


AUAGAAGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAGAAGUC 


7842 


1975 


ACUUCUUU 


c 


CUUCUAUU 


443 


AAUAGAAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAAGAAGU 


7843 


1978 


ucuuuccu 


u 


CUAUUCGA 


444 


UCGAAUAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGGAAAGA 


7844 


1979 


cuuuccuu 


c 


UAUUCGAG 


445 


CUCGAAUA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAGGAAAG 


7845 


1981 


uuccuucu 


A 


UUCGAGAU 


446 


AUCUCGAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGAAGGAA 


7846 


1983 


CCUUCUAU 


u 


CGAGAUCU 


447 


AGAUCUCG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUAGAAGG 


7847 


1984 


CUUCUAUU 


c 


GAGAUCUC 


448 


GAGAUCUC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAUAGAAG 


7848 


1990 


UUCGAGAU 


c 


UCCUCGAC 


449 


GUCGAGGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUCUCGAA 


784 9 


1992 


CGAGAUCU 


c 


CUCGACAC 


450 


GUGUCGAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGAUCUCG 


7850 


1995 


GAUCUCCU 


c 


GACACCGC 


451 


GCGGUGUC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGGAGAUC 


7851 


2006 


CACCGCCU 


c 


UGCUCUGU 


452 


ACAGAGCA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGGCGGUG 


7852 


2011 


CCUCUGCU 


c 


UGUAUCGG 


453 


CCGAUACA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGCAGAGG 


78 53 


2015 


UGCUCUGU 


A 


UCGGGGGG 


454 


CCCCCCGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACAGAGCA 


78 54 


2017 


CUCUGUAU 


C 


GGGGGGCC 


455 


GGCCCCCC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUACAGAG 


7855 


2027 


GGGGGCCU 


U 


AGAGUCUC 


456 


GAGACUCU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGGCCCCC 


7856 


2028 


GGGGCCUU 


A 


GAGUCUCC 


457 


GGAGACUC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAGGCCCC 


7857 


2033 


CUUAGAGU 


c 


UCCGGAAC 


458 


GUUCCGGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACUCUAAG 


78 58 


2035 


UAGAGUCU 


c 


CGGAACAU 


459 


AUGUUCCG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGACUCUA 


78 59 


2044 


CGGAACAU 


u 


GUUCACCU 


460 


AGGUGAAC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUGUUCCG 


7860 


2047 


AACAUUGU 


u 


CACCUCAC 


461 


GUGAGGUG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACAAUGUU 


7861 


2048 


ACAUUGUU 


c 


ACCUCACC 


462 


GGUGAGGU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AACAAUGU 


7862 


2053 


GUUCACCU 


c 


ACCAUACG 


463 


CGUAUGGU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGGUGAAC 


7863 


2059 


CUCACCAU 


A 


CGGCACUC 


464 


GAGUGCCG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUGGUGAG 


7864 


2067 


ACGGCACU 


c 


AGGCAAGC 


465 


GCUUGCCU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGUGCCGU 


7865 


2077 


GGCAAGCU 


A 


UUCUGUGU 


466 


ACACAGAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGCUUGCC 


7 866 


2079 


CAAGCUAU 


U 


CUGUGUUG 


467 


CAACACAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUAGCUUG 


78 67 


2080 


AAGCUAUU 


C 


UGUGUUGG 


468 


CCAACACA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAUAGCUU 


7868 


2086 


UUCUGUGU 


U 


GGGGUGAG 


469 


CUCACCCC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACACAGAA 


78 69 


2096 


GGGUGAGU 


u 


GAUGAAUC 


470 


GAUUCAUC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACUCACCC 


7870 


2104 


UGAUGAAU 


c 


UAGCCACC 


471 


GGUGGCUA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUUCAUCA 


/ O / J. 


2106 


AUGAAUCU 


A 


GCCACCUG 


472 


CAGGUGGC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGAUUCAU 


7872 


2125 


UGGGAAGU 


A 


AUUUGGAA 


473 


UUCCAAAU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACUUCCCA 


7873 


2128 


GAAGUAAU 


U 


UGGAAGAU 


474 


AUCUUCCA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUUACUUC 


7874 


2129 


AAGUAAUU 


U 


GGAAGAUC 


475 


GAUCUUCC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAUUACUU 


7875 


2137 


UGGAAGAU 


C 


CAGCAUCC 


476 


GGAUGCUG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUCUUCCA 


7876 


2144 


UCCAGCAU 


C 


CAGGGAAU 


477 


AUUCCCUG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUGCUGGA 


7877 


2153 


CAGGGAAU 


U 


AGUAGUCA 


478 


UGACUACU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUUCCCUG 


7878 


2154 


AGGGAAUU 


A 


GUAGUCAG 


479 


CUGACUAC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAUUCCCU 


7879 


2157 


GAAUUAGU 


A 


GUCAGCUA 


480 


UAGCUGAC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACUAAUUC 


7880 


2160 


UUAGUAGU 


C 


AGCUAUGU 


481 


ACAUAGCU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACUACUAA 


7881 


2165 


AGUCAGCU 


A 


UGUCAACG 


482 


CGUUGACA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGCUGACU 


7882 


2169 


AGCUAUGU 


C 


AACGUUAA 


483 


UUAACGUU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACAUAGCU 


7883 


2175 


GUCAACGU 


u 


AAUAUGGG 


484 


CCCAUAUU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACGUUGAC 


7884 


2176 


UCAACGUU 


A 


AUAUGGGC 


485 


GCCCAUAU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AACGUUGA 


7885 


2179 


ACGUUAAU 


A 


UGGGCCUA 


486 


UAGGCCCA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUUAACGU 


7886 


2187 


AUGGGCCU 


A 


AAAAUCAG 


487 


CUGAUUUU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGGCCCAU 


7887 
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2193 


CUAAAAAU 


C 


AGACAACU 


488 


AGUUGUCU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUUUUUAG 


7888 


2202 


AGACAACU 


A 


UUGUGGUU 


489 


AACCACAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGUUGUCU 


788 9 


2204 


ACAACUAU 


U 


GUGGUUUC 


490 


GAAACCAC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUAGUUGU 


7890 


2210 


AUUGUGGU 


U 


UCACAUUU 


491 


AAAUGUGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACCACAAU 


7891 


2211 


UUGUGGUU 


u 


CACAUUUC 


492 


GAAAUGUG 


CUGAUGAG 


GCCGUUAGGC 


CGPiA 


AACCACAA 


78 92 


2212 


UGUGGUUU 


c 


ACAUUUCC 


493 


GGAAAUGU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAACCACA 


7893 


2217 


UUUCACAU 


u 


UCCUGUCU 


4 94 


AGACAGGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUGUGAAA 


7894 


2218 


UUCACAUU 


u 


CCUGUCUU 


495 


AAGACAGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAUGUGAA 


7895 


2219 


UCACAUUU 


c 


CUGUCUUA 


496 


UAAGACAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAAUGUGA 


7896 


2224 


UUUCCUGU 


c 


UUACUUUU 


497 


AAAAGUAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACAGGAAA 


7 8 97 


2226 


UCCUGUCU 


u 


ACUUUUGG 


498 


CCAAAAGU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGACAGGA 


7 8 98 


2227 


CCUGUCUU 


A 


CUUUUGGG 


499 


CCCAAAAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAGACAGG 


78 9 9 


2230 


GUCUUACU 


U 


UUGGGCGA 


500 


UCGCCCAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGUAAGAC 


7 900 


2231 


UCUUACUU 


U 


UGGGCGAG 


501 


CUCGCCCA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAGUAAGA 


7901 


2232 


CUUACUUU 


u 


GGGCGAGA 


502 


UCUCGCCC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAAGUAA6 




2247 


GAAACUGU 


u 


CUUGAAUA 


503 


UAUUCAAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACAGUUUC 


7903 


2248 


AAACUGUU 


c 


UUGAAUAU 


504 


AUAUUCAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AACAGUUU 


7 904 


2250 


ACUGUUCU 


u 


GAAUAUUU 


505 


AAAUAUUC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGAACAGU 


7 905 


2255 


UCUUGAAU 


A 


UUUGGUGU 


506 


ACACCAAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUUCAAGA 


7906 


2257 


UUGAAUAU 


U 


UGGUGUCU 


507 


AGACACCA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUAUUCAA 


7907 


2258 


UGAAUAUU 


u 


GGUGUCUU 


508 


AAGACACC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAUAUUCA 


7 90 8 


2264 


UUUGGUGU 


c 


UUUUGGAG 


509 


CUCCAAAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACACCAAA 


7 909 


2266 


UGGUGUCU 


u 


UUGGAGUG 


510 


CACUCCAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGACACCA 


7 910 


2267 


GGUGUCUU 


u 


UGGAGUGU 


511 


ACACUCCA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAGACACC 


7 911 


2268 


GUGUCUUU 


u 


GGAGUGUG 


512 


CACACUCC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAAGACAC 


7912 


2280 


GUGUGGAU 


u 


CGCACUCC 


513 


GGAGUGCG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUCCACAC 


7 913 


2281 


UGUGGAUU 


c 


GCACUCCU 


514 


AGGAGUGC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAUCCACA 


7 914 


2287 


UUCGCACU 


c 


CUCCUGCA 


515 


UGCAGGAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGUGCGAA 


7915 


2290 


GCACUCCU 


c 


CUGCAUAU 


516 


AUAUGCAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGGAGUGC 


/ X D 


2297 


UCCUGCAU 


A 


UAGACCAC 


517 


GUGGUCUA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUGCAGGA 




2299 


CUGCAUAU 


A 


GACCACCA 


518 


UGGUGGUC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUAUGCAG 


"7 Q1 n 


2317 


AUGCCCCU 


A 


UCUUAUCA 


519 


UGAUAAGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGGGGCAU 


7919 


2319 


GCCCCUAU 


C 


UUAUCAAC 


520 


GUUGAUAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUAGGGGC 




2321 


CCCUAUCU 


u 


AUCAACAC 


521 


GUGUUGAU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGAUAGGG 


/ J. 


2322 


CCUAUCUU 


A 


UCAACACU 


522 


AGUGUUGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAGAUAGG 


7 922 


2324 


UAUCUUAU 


C 


AACACUUC 


523 


GAAGUGUU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUAAGAUA 




2331 


UCAACACU 


U 


CCGGAAAC 


524 


GUUUCCGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGUGUUGA 


7 924 


2332 


CAACACUU 


c 


CGGAAACU 


525 


AGUUUCCG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAGUGUUG 


792 5 


2341 


CGGAAACU 


A 


CUGUUGUU 


526 


AACAACAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGUUUCCG 


7 926 


2346 


ACUACUGU 


U 


GUUAGACG 


527 


CGUCUAAC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACAGUAGU 


7927 


2349 


ACUGUUGU 


u 


AGACGAAG 


528 


CUUCGUCU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACAACAGU 


7 92 8 


2350 


CUGUUGUU 


A 


GACGAAGA 


529 


UCUUCGUC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AACAACAG 


7 92 9 


2366 


AGGCAGGU 


C 


CCCUAGAA 


530 


UUCUAGGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACCUGCCU 


7930 


2371 


GGUCCCCU 


A 


GAAGAAGA 


531 


UCUUCUUC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGGGGACC 


7931 


2383 


GAAGAACU 


C 


CCUCGCCU 


532 


AGGCGAGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGUUCUUC 


7932 


2387 


AACUCCCU 


C 


GCCUCGCA 


533 


UGCGAGGC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGGGAGUU 


7933 


2392 


CCUCGCCU 


c 


GCAGACGA 


534 


UCGUCUGC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGGCGAGG 


7934 


2405 


ACGAAGGU 


c 


UCAAUCGC 


535 


GCGAUUGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACCUUCGU 


7935 


2407 


GAAGGUCU 


c 


AAUCGCCG 


536 


CGGCGAUU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGACCUUC 


7936 


2411 


GUCUCAAU 


c 


GCCGCGUC 


537 


GACGCGGC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUUGAGAC 


7937 


2419 


CGCCGCGU 


c 


GCAGAAGA 


538 


UCUUCUGC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACGCGGCG 


7938 
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2429 


CAGAAGAU C UCAAUCUC 


539 


GAGAUUGA CUGAUGAG GCCGUUAGGC CGAA AUCUUCUG 


793 9 


2431 


GAAGAUCU C AAUCUCGG 


54 0 


CCGAGAUU CUGAUGAG GCCGUUAGGC CGAA AGAUCUUC 


7940 


2435 


AUCUCAAU C UCGGGAAU 


54 1 


AUUCCCGA CUGAUGAG GCCGUUAGGC CGAA AUUGAGAU 


7941 


2437 


CUCAAUCU C GGGAAUCU 


542 


AGAUUCCC CUGAUGAG GCCGUUAGGC CGAA AGAUUGAG 


7942 


2444 


UCGGGAAU C UCAAUGUU 


543 


AACAUUGA CUGAUGAG GCCGUUAGGC CGAA AUUCCCGA 


7943 


2446 


GGGAAUCU C AAUGUUAG 


544 


CUAACAUU CUGAUGAG GCCGUUAGGC CGAA AGAUUCCC 


7944 


2452 


CUCAAUGU U AGUAUUCC 


54 5 


GGAAUACU CUGAUGAG GCCGUUAGGC CGAA ACAUUGAG 


7945 


2453 


UCAAUGUU A GUAUUCCU 


546 


AGGAAUAC CUGAUGAG GCCGUUAGGC CGAA AACAUUGA 


7946 


2456 


AUGUUAGU A UUCCUUGG 


547 


CCAAGGAA CUGAUGAG GCCGUUAGGC CGAA ACUAACAU 


7947 


2458 


GUUAGUAU U CCUUGGAC 


54 8 


GUCCAAGG CUGAUGAG GCCGUUAGGC CGAA AUACUAAC 


7 94 8 


2459 


UUAGUAUU C CUUGGACA 


54 9 


UGUCCAAG CUGAUGAG GCCGUUAGGC CGi\A AAUACUAA 




2462 


GUAUUCCU U GGACACAU 


550 


AUGUGUCC CUGAUGAG GCCGUUAGGC CGAA AGGAAUAC 




2471 


GGACACAU A AGGUGGGA 


551 


UCCCACCU CUGAUGAG GCCGUUAGGC CGAA AUGUGUCC 


/ f O X 


2484 


GGGAAACU U UACGGGGC 


552 


GCCCCGUA CUGAUGAG GCCGUUAGGC CGAA AGUUUCCC 




2485 


GGAAACUU U ACGGGGCU 


553 


AGCCCCGU CUGAUGAG GCCGUUAGGC CGAA AAGUUUCC 




2486 


GAAACUUU A CGGGGCUU 


554 


AAGCCCCG CUGAUGAG GCCGUUAGGC CGAA AAAGUUUC 


7954 


2494 


ACGGGGCU U UAUUCUUC 




GAAGAAUA CUGAUGAG GCCGUUAGGC CGAA AGCCCCGU 


•7 Q c: c: 
/ j7 D D 


2495 


CGGGGCUU U AUUCUUCU 


556 


AGAAGAAU CUGAUGAG GCCGUUAGGC CGAA AAGCCCCG 




2496 


GGGGCUUU A UUCUUCUA 


557 


UAGAAGAA CUGAUGAG GCCGUUAGGC CGAA AAAGCCCC 


7957 


2498 


GGCUUUAU U CUUCUACG 


558 


CGUAGAAG CUGAUGAG GCCGUUAGGC CGi\A AUAAAGCC 


7958 


2499 


GCUUUAUU C UUCUACGG 


559 


CCGUAGAA CUGAUGAG GCCGUUAGGC CGAA AAUAAAGC 


7 959 


2501 


UUUAUUCU U CUACGGUA 


560 


UACCGUAG CUGAUGAG GCCGUUAGGC CGAA AGAAUAAA 


/ o u 


2502 


UUAUUCUU C UACGGUAC 


561 


GUACCGUA CUGAUGAG GCCGUUAGGC CGAA AAGAAUAA 


/ J7D -L 


2504 


AUUCUUCU A CGGUACCU 


562 


AGGUACCG CUGAUGAG GCCGUUAGGC CGAA AGAAGAAU 


7962 


2509 


UCUACGGU A CCUUGCUU 


563 


AAGCAAGG CUGAUGAG GCCGUUAGGC CGAA ACCGUAGA 


7963 


2513 


CGGUACCU U GCUUUAAU 


564 


AUUAAAGC CUGAUGAG GCCGUUAGGC CGAA AGGUACCG 


7964 


2517 


ACCUUGCU U UAAUCCUA 


565 


UAGGAUUA CUGAUGAG GCCGUUAGGC CGAA AGCAAGGU 


/ 270 D 


2518 


CCUUGCUU U AAUCCU7UV 


566 


UUAGGAUU CUGAUGAG GCCGUUAGGC CGAA AAGCAAGG 


/ j70 D 


2519 


CUUGCUUU A AUCCUAAA 


567 


UUUAGGAU CUGAUGAG GCCGUUAGGC CGAA AAAGCAAG 


7 SSI 


2522 


GCUUUAAU C CUAAAUGG 


568 


CCAUUUAG CUGAUGAG GCCGUUAGGC CGAA AUUAAAGC 


7 96 8 


2525 


UUAAUCCU A AAUGGCAA 


56 9 


UUGCCAUU CUGAUGAG GCCGUUAGGC CGAA AGGAUUAA 


/ J? D i7 


2537 


GGCAAACU C CUUCUUUU 


570 


AAAAGAAG CUGAUGAG GCCGUUAGGC CGAA AGUUUGCC 


7 97 0 


2540 


AAACUCCU U CUUUUCCU 


571 


AGGAAAAG CUGAUGAG GCCGUUAGGC CGAA AGGAGUUU 


'7Q'71 


2541 


AACUCCUU C UUUUCCUG 


572 


CAGGAAAA CUGAUGAG GCCGUUAGGC CGAA AAGGAGUU 




2543 


CUCCUUCU U UUCCUGAC 


573 


GUCAGGAA CUGAUGAG GCCGUUAGGC CGAA AGAAGGAG 




2544 


UCCUUCUU U UCCUGACA 


574 


UGUCAGGA CUGAUGAG GCCGUUAGGC CGAA AAGAAGGA 


/ y / ft 


2545 


CCUUCUUU U CCUGACAU 


57 5 


AUGUCAGG CUGAUGAG GCCGUUAGGC CGAA AAAGAAGG 


7 975 


2546 


CUUCUUUU C CUGACAUU 


576 


AAUGUCAG CUGAUGAG GCCGUUAGGC CGAA AAAAGAAG 


7 976 


2554 


CCUGACAU U CAUUUGCA 


577 


UGCAAAUG CUGAUGAG GCCGUUAGGC CGAA AUGUCAGG 


7 977 


2555 


CUGACAUU C AUUUGCAG 


57 8 


CUGCAAAU CUGAUGAG GCCGUUAGGC CGAA AAUGUCAG 


/ i? / 0 


2558 


ACAUUCAU U UGCAGGAG 


57 9 


CUCCUGCA CUGAUGAG GCCGUUAGGC CGAA AUGAAUGU 


7 Q7 Q 


2559 


CAUUCAUU U GCAGGAGG 


58 0 


CCUCCUGC CUGAUGAG GCCGUUAGGC CGAA AAUGAAUG 


/ 3 0 u 


2572 


GAGGACAU U GUUGAUAG 


581 


CUAUCAAC CUGAUGAG GCCGUUAGGC CGAA AUGUCCUC 


7981 


2575 


GACAUUGU U GAUAGAUG 


582 


CAUCUAUC CUGAUGAG GCCGUUAGGC CGAA ACAAUGUC 


7982 


2579 


UUGUUGAU A GAUGUAAG 


583 


CUUACAUC CUGAUGAG GCCGUUAGGC CGAA AUCAACAA 


7983 


2585 


AUAGAUGU A AGCAAUUU 


584 


AAAUUGCU CUGAUGAG GCCGUUAGGC CGAA ACAUCUAU 


7984 


2592 


UAAGCAAU U UGUGGGGC 


585 


GCCCCACA CUGAUGAG GCCGUUAGGC CGAA AUUGCUUA 


7985 


2593 


AAGCAAUU U GUGGGGCC 


586 


GGCCCCAC CUGAUGAG GCCGUUAGGC CGAA AAUUGCUU 


7986 


2605 


GGGCCCCU U ACAGUAAA 


587 


UUUACUGU CUGAUGAG GCCGUUAGGC CGAA AGGGGCCC 


7987 


2606 


GGCCCCUU A CAGUAAAU 


588 


AUUUACUG CUGAUGAG GCCGUUAGGC CGAA AAGGGGCC 


7988 


2611 


CUUACAGU A AAUGAAAA 


589 


UUUUCAUU CUGAUGAG GCCGUUAGGC CGAA ACUGUAAG 


7989 



146 



MBHB02,249-E (400.042US) 



2629 


AGGAGACU U AAAUUAAC 


590 


GUUAAtJUU CUGAUGAG GCCGUUAGGC CGAA AGUCUCCU 


7990 


2630 


GGAGACXKJ A T^UUAACU 


591 


AGUUAAUU CUGAUGAG GCCGUUAGGC CGAA AAGUCUCC 


7991 


2634 


ACUUAAAU U AACUAUGC 


592 


GCAUAGUU CUGAUGAG GCCGUUAGGC CGAA AUUUAAGU 


7992 


2635 


CUUAAAUU A ACUAUGCC 


593 


GGCAUAGU CUGAUGAG GCCGUUAGGC CGAA AAUUUAAG 


7993 


2639 


AAUUAACU A UGCCUGCU 


594 


AGCAGGCA CUGAUGAG GCCGUUAGGC CGAA AGUUAAUU 


7994 


2648 


UGCCUGCU A GGUUUUAU 


595 


AUAAAACC CUGAUGAG GCCGUUAGGC CGAA AGCAGGCA 


7995 


2652 


UGCUAGGU U UUAUCCCA 


596 


UGGGAUAA CUGAUGAG GCCGUUAGGC CGAA ACCUAGCA 


7996 


2653 


GCUAGGUU U UAUCCCAA 


597 


UUGGGAUA CUGAUGAG GCCGUUAGGC CGAA AACCUAGC 


7997 


2654 


CUAGGUUU U AUCCCAAU 


598 


AUUGGGAU CUGAUGAG GCCGUUAGGC CGAA AAACCUAG 


7998 


2655 


UAGGUUUU A UCCCAAUG 


599 


CAUUGGGA CUGAUGAG GCCGUUAGGC CGAA AAAACCUA 


7 999 


2657 


GGUUUUAU C CCAAUGUU 


600 


AACAUUGG CUGAUGAG GCCGUUAGGC CGAA AUAAAACC 


8000 


2665 


CCCAAUGU U ACUAAAUA 


601 


UAUUUAGU CUGAUGAG GCCGUUAGGC CGAA ACAUUGGG 


8 001 


2666 


CCAAUGUU A CUAAAUAU 


602 


AUAUUUAG CUGAUGAG GCCGUUAGGC CGAA AACAUUGG 


8002 


2669 


AUGUUACU A AAUAUUUG 


603 


CAAAUAUU CUGAUGAG GCCGUUAGGC CGAA AGUAACAU 


8003 


2673 


UACUAAAU A UUUGCCCU 


604 


AGGGCAAA CUGAUGAG GCCGUUAGGC CGAA AUUUAGUA 


8004 


2675 


CUAAAUAU U UGCCCUUA 


605 


UAAGGGCA CUGAUGAG GCCGUUAGGC CGAA AUAUUUAG 


8005 


2676 


UAAAUAUU U GCCCUUAG 


606 


CUAAGGGC CUGAUGAG GCCGUUAGGC CGAA AAUAUUUA 


8006 


2682 


UUUGCCCU U AGAUAAAG 


607 


CUUUAUCU CUGAUGAG GCCGUUAGGC CGAA AGGGCAAA 


8 007 


2683 


UUGCCCUU A GAUAAAGG 


608 


CCUUUAUC CUGAUGAG GCCGUUAGGC CGAA AAGGGCAA 


8008 


2687 


CCUUAGAU A AAGGGAUC 


609 


GAUCCCUU CUGAUGAG GCCGUUAGGC CGAA AUCUAAGG 


8009 


2695 


AAAGGGAU C AAACCGUA 


610 


UACGGUUU CUGAUGAG GCCGUUAGGC CGAA AUCCCUUU 


8 010 


2703 


CAAACCGU A UUAUCCAG 


611 


CUGGAUAA CUGAUGAG GCCGUUAGGC CGAA ACGGUUUG 


8 011 


2705 


AACCGUAU U AUCCAGAG 


612 


CUCUGGAU CUGAUGAG GCCGUUAGGC CGAA AUACGGUU 


8 012 


2706 


ACCGUAUU A UCCAGAGU 


613 


ACUCUGGA CUGAUGAG GCCGUUAGGC CGAA AAUACGGU 


8013 


2708 


CGUAUUAU C CAGAGUAU 


614 


AUACUCUG CUGAUGAG GCCGUUAGGC CGAA AUAAUACG 


8014 


2715 


UCCAGAGU A UGUAGUUA 


615 


UAACUACA CUGAUGAG GCCGUUAGGC CGAA ACUCUGGA 


8015 


2719 


GAGUAUGU A GUUAAUCA 


616 


UGAUUAAC CUGAUGAG GCCGUUAGGC CGAA ACAUACUC 


8016 


2722 


UAUGUAGU U AAUCAUUA 


617 


UAAUGAUU CUGAUGAG GCCGUUAGGC CGAA ACUACAUA 


O U J. / 


2723 


AUGUAGUU A AUCAUUAC 


618 


GUAAUGAU CUGAUGAG GCCGUUAGGC CGAA AACUACAU 


8018 


2726 


UAGUUAAU C AUUACUUC 


619 


GAAGUAAU CUGAUGAG GCCGUUAGGC CGAA AUUAACUA 


O U -L J7 


2729 


UUAAUCAU U ACUUCCAG 


620 


CUGGAAGU CUGAUGAG GCCGUUAGGC CGAA AUGAUUAA 


8 02 0 


2730 


UAAUCAUU A CUUCCAGA 


621 


UCUGGAAG CUGAUGAG GCCGUUAGGC CGAA AAUGAUUA 


8 021 


2733 


UCAUUACU U CCAGACGC 


622 


GCGUCUGG CUGAUGAG GCCGUUAGGC CGAA AGUAAUGA 


8 022 


2734 


CAUUACUU C CAGACGCG 


623 


CGCGUCUG CUGAUGAG GCCGUUAGGC CGAA AAGU/^UG 


8 023 


2747 


CGCGACAU U AUUUACAC 


624 


GUGUAAAU CUGAUGAG GCCGUUAGGC CGAA AUGUCGCG 


ft nc> A 


2748 


GCGACAUU A UUUACACA 


625 


UGUGUAAA CUGAUGAG GCCGUUAGGC CGAA AAUGUCGC 




2750 


GACAUUAU U UACACACU 


626 


AGUGUGUA CUGAUGAG GCCGUUAGGC CGAA AUAAUGUC 


8026 


2751 


ACAUUAUU U ACACACUC 


627 


GAGUGUGU CUGAUGAG GCCGUUAGGC CGAA AAUAAUGU 


8027 


2752 


CAUUAUUU A CACACUCU 


628 


AGAGUGUG CUGAUGAG GCCGUUAGGC CGAA AAAUAAUG 


8028 


2759 


UACACACU C UUUGGAAG 


629 


CUUCCAAA CUGAUGAG GCCGUUAGGC CGAA AGUGUGUA 


802 9 


2761 


CACACUCU U UGGAAGGC 


630 


GCCUUCCA CUGAUGAG GCCGUUAGGC CGAA AGAGUGUG 


8 03 0 


2762 


ACACUCUU U GGAAGGCG 


631 


CGCCUUCC CUGAUGAG GCCGUUAGGC CGAA AAGAGUGU 


8 031 


2776 


GCGGGGAU C UUAUAUAA 


632 


UUAUAUAA CUGAUGAG GCCGUUAGGC CGAA AUCCCCGC 


8032 


2778 


GGGGAUCU U AUAUAAAA 


633 


UUUUAUAU CUGAUGAG GCCGUUAGGC CGAA AGAUCCCC 


8033 


2779 


GGGAUCUU A UAUAAAAG 


634 


CUUUUAUA CUGAUGAG GCCGUUAGGC CGAA AAGAUCCC 


8034 


2781 


GAUCUUAU A UAAAAGAG 


635 


CUCUUUUA CUGAUGAG GCCGUUAGGC CGAA AUAAGAUC 


8035 


2783 


UCUUAUAU A AAAGAGAG 


636 


CUCUCUUU CUGAUGAG GCCGUUAGGC CGAA AUAUAAGA 


8036 


2793 


AAGAGAGU C CACACGUA 


637 


UACGUGUG CUGAUGAG GCCGUUAGGC CGAA ACUCUCUU 


8037 


2801 


CCACACGU A GCGCCUCA 


638 


UGAGGCGC CUGAUGAG GCCGUUAGGC CGAA ACGUGUGG 


8038 


2808 


UAGCGCCU C AUUUUGCG 


639 


CGCAAAAU CUGAUGAG GCCGUUAGGC CGAA AGGCGCUA 


8039 


2811 


CGCCUCAU U UUGCGGGU 


640 


ACCCGCAA CUGAUGAG GCCGUUAGGC CGAA AUGAGGCG 


8040 
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2812 


GCCUCAUU 


U 


UGCGGGUC 


641 


GACCCGCA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAUGAGGC 


8 041 


2813 


CCUCAUUU 


U 


GCGGGUCA 


642 


UGACCCGC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


A7VAUGAGG 


8042 


2820 


UUGCGGGU 


C 


ACCAUAUU 


643 


AAUAUGGU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACCCGCAA 


8043 


2826 


GUCACCAU 


A 


UUCUUGGG 


644 


CCCAAGAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUGGUGAC 


8044 


2828 


CACCAUAU 


U 


CUUGGGAA 


645 


UUCCCAAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUAUGGUG 


8045 


2829 


ACCAUAUU 


C 


UUGGGAAC 


646 


GUUCCCAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAUAUGGU 


8046 


2831 


CAUAUUCU 


u 


GGGAACAA 


647 


UUGUUCCC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGAAUAUG 


8 047 


2843 


AACAAGAU 


c 


UACAGCAU 


648 


AUGCUGUA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUCUUGUU 


8048 


2845 


CAAGAUCU 


A 


CAGCAUGG 


649 


CCAUGCUG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGAUCUUG 


8049 


2859 


UGGGAGGU 


U 


GGUCUUCC 


650 


GGAAGACC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACCUCCCA 


8050 


2863 


AGGUUGGU 


c 


UUCCAAAC 


651 


GUUUGGAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACCAACCU 


8051 


2865 


GUUGGUCU 


u 


CCAAACCU 


652 


AGGUUUGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGACCAAC 


8052 


2866 


UUGGUCUU 


c 


CAAACCUC 


653 


GAGGUUUG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAGACCAA 


8 053 


2874 


CCAAACCU 


c 


GAAAAGGC 


654 


GCCUUUUC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGGUUUGG 


8 054 


2895 


GGACAAAU 


c 


UUUCUGUC 


655 


GACAGAAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUUUGUCC 


8055 


2897 


ACAAAUCU 


u 


UCUGUCCC 


656 


GGGACAGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGAUUUGU 


8056 


2898 


CAAAUCUU 


u 


CUGUCCCC 


657 


GGGGACAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAGAUUUG 


8 057 


2899 


AAAUCUUU 


c 


UGUCCCCA 


658 


UGGGGACA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAAGAUUU 


8 058 


2903 


CUUUCUGU 


c 


CCCAAUCC 


659 


GGAUUGGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACAGAAAG 


8059 


2910 


UCCCCAAU 


c 


CCCUGGGA 


660 


UCCCAGGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUUGGGGA 


8060 


2920 


CCUGGGAU 


u 


CUUCCCCG 


661 


CGGGGAAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUCCCAGG 


8061 


2921 


CUGGGAUU 


c 


UUCCCCGA 


662 


UCGGGGAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAUCCCAG 


8062 


2923 


GGGAUUCU 


u 


CCCCGAUC 


663 


6AUCGGGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGAAUCCC 


8063 


2924 


GGAUUCUU 


c 


CCCGAUCA 


664 


UGAUCGGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAGAAUCC 


8064 


2931 


UCCCCGAU 


c 


AUCAGUUG 


665 


CAACUGAU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUCGGGGA 


8 065 


2934 


CCGAUCAU 


c 


AGUUGGAC 


666 


GUCCAACU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUGAUCGG 


8066 


2938 


UCAUCAGU 


u 


GGACCCUG 


667 


CAGGGUCC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACUGAUGA 


8067 


2950 


CCCUGCAU 


u 


CAAAGCCA 


668 


UGGCUUUG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUGCAGGG 


O wOO 


2951 


CCUGCAUU 


c 


AAAGCCAA 


669 


UUGGCUUU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAUGCAGG 


8 069 


2962 


AGCCAACU 


c 


AGUAAAUC 


670 


GAUUUACU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGUUGGCU 


8 070 


2966 


AACUCAGU 


A 


AAUCCAGA 


671 


UCUGGAUU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACUGAGUU 


8 071 


2970 


CAGUAAAU 


c 


CAGAUUGG 


672 


CCAAUCUG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUUUACUG 


8 072 


2976 


AUCCAGAU 


u 


GGGACCUC 


673 


GAGGUCCC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUCUGGAU 


8073 


2984 


UGGGACCU 


c 


AACCCGCA 


674 


UGCGGGUU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGGUCCCA 


o u / ^ 


3037 


GGGAGCAU 


u 


CGGGCCAG 


675 


CUGGCCCG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUGCUCCC 


fl n 7 1^ 


3038 


GGAGCAUU 


c 


GGGCCAGG 


676 


CCUGGCCC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AAUGCUCC 


8 076 


3049 


GCCAGGGU 


u 


CACCCCUC 


677 


GAGGGGUG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACCCUGGC 


8 077 


3050 


CCAGGGUU 


c 


ACCCCUCC 


678 


GGAGGGGU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AACCCUGG 


8078 


3057 


UCACCCCU 


c 


CCCAUGGG 


679 


CCCAUGGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGGGGUGA 


8079 


3073 


GGGACUGU 


u 


GGGGUGGA 


680 


UCCACCCC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACAGUCCC 


8080 


3087 


GGAGCCCU 


c 


ACGCUCAG 


681 


CUGAGCGU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGGGCUCC 


8 081 


3093 


CUCACGCU 


c 


AGGGCCUA 


682 


UAGGCCCU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGCGUGAG 


8 082 


3101 


CAGGGCCU 


A 


CUCACAAC 


683 


GUUGUGAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGGCCCUG 


8083 


3104 


GGCCUACU 


c 


ACAACUGU 


684 


ACAGUUGU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGUAGGCC 


8084 


3123 


CAGCAGCU 


c 


CUCCUCCU 


685 


AGGAGGAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGCUGCUG 


8085 


3126 


CAGCUCCU 


c 


CUCCUGCC 


686 


GGCAGGAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGGAGCUG 


8086 


3129 


CUCCUCCU 


c 


CUGCCUCC 


687 


GGAGGCAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGGAGGAG 


8087 


3136 


UCCUGCCU 


c 


CACCAAUC 


688 


GAUUGGUG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGGCAGGA 


8088 


3144 


CCACCAAU 


c 


GGCAGUCA 


689 


UGACUGCC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AUUGGUGG 


8089 


3151 


UCGGCAGU 


c 


AGGAAGGC 


690 


GCCUUCCU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ACUGCCGA 


8090 


3165 


GGCAGCCU 


A 


CUCCCUUA 


691 


UAAGGGAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


AGGCUGCC 


8091 



148 



MBHB02,249-E (400.042US) 



3168 


AGCCUACU C CCUUAUCU 


692 


AGAUAAGG CUGAUGAG GCCGUUAGGC CGAA AGUAGGCU 


O U j'Z 


3172 


UACUCCCU U AUCUCCAC 


693 


GUGGAGAU CUGAUGAG GCCGUUAGGC CGAA AGGGAGUA 


8093 


3173 


ACUCCCUU A UCUCCACC 


694 


GGUGGAGA CUGAUGAG GCCGUUAGGC CGAA AAGGGAGU 


8094 


3175 


UCCCUUAU C UCCACCUC 


695 


GAGGUGGA CUGAUGAG GCCGUUAGGC CGAA AUAAGGGA 


8095 


3177 


CCUUAUCU C CACCUCUA 


696 


UAGAGGUG CUGAUGAG GCCGUUAGGC CGAA AGAUAAGG 


8096 


3183 


CUCCACCU C UAAGGGAC 


697 


GUCCCUUA CUGAUGAG GCCGUUAGGC CGAA AGGUGGAG 


8097 


3185 


CCACCUCU A AGGGACAC 


698 


GUGUCCCU CUGAUGAG GCCGUUAGGC CGAA AGAGGUGG 


8098 


3195 


GGGACACU C AUCCUCAG 


699 


CUGAGGAU CUGAUGAG GCCGUUAGGC CGAA AGUGUCCC 


8099 


3198 


ACACUCAU C CUCAGGCC 


700 


GGCCUGAG CUGAUGAG GCCGUUAGGC CGAA AUGAGUGU 


8100 


3201 


CUCAUCCU C AGGCCAUG 


701 


CAUGGCCU CUGAUGAG GCCGUUAGGC CGAA AGGAUGAG 


8101 



Input Sequence = AF100308. Cut Site = UH/. 

Stem Length = 8 . Core Sequence = CUGAUGAG GCCGUUAGGC CGAA 
AF100308 (Hepatitis B virus strain 2-18, 3215 bp) 



Underlined region can be any X sequence or linker, as described herein. 
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TABLE VI: HUMAN HBV INOZYME AND SUBSTRATE SEQUENCE 



Pos 


Substrate 


Seq ID 


Inozyme 


Seq 
ID 


9 


AACUCCAC C ACUUUCCA 


1 no 


UGGAAAGU CUGAUGAG GCCGUUAGGC CGAA lUGGAGUU 


8102 


10 


ACUCCACC A CUUUCCAC 


/ \j J 


GUGGAAAG CUGAUGAG GCCGUUAGGC CGAA IGUGGAGU 


8103 


12 


UCCACCAC U UUCCACCA 




UGGUGGAA CUGAUGAG GCCGUUAGGC CGAA lUGGUGGA 


8104 


16 


CCACUUUC C ACCAAACU 


/ U 3 


AGUUUGGU CUGAUGAG GCrOTJTTAnnr rriAA TAaar'TTGG 


8105 


17 


CACUUUCC A CCAAACUC 


/ U D 


GAGUUUGG CUGAUGAG GCCGUUAGGC CGAA IGAAAGUG 


8106 


19 


CUUUCCAC C AAACUCUU 


1 csn 
1 \j 1 


AAGAGUUU CUGAUGAG GCCGUTIAGGP PGA A TTTGGAAAG 


8107 


20 


UUUCCACC A AACUCUUC 


7 n Q 


GAAGAGUU CUGAUGAG GCCGUUAGGC CGAA TGTIGGAAA 


8108 


24 


CACCAAAC U CUUCAAGA 


T n Q 


UCUUGAAG CUGAUGAG GCPGTITTAGGP PGA A TTTTTTTGGTTG 


8109 


26 


CCAAACUC U UCAAGAUC 


/ J. u 


GAUCUUGA CUGAUGAG GCCGUUAGGr CGAA TAGT7TTTTGG 


8110 


29 


AACUCUUC A AGAUCCCA 


/ ± ± 


UGGGAUCU CUGAtTGAG GPrGTTTTAGGP PGZiA TAArZAPTHT 


8111 


35 


UCAAGAUC C CAGAGUCA 


'7 1 O 


UGACUCUG CUGAUGAG GPPGTTTTAGGP PGA A TATTPTTTTGA 


8112 


36 


CAAGAUCC C AGAGUCAG 




CUGACUCU CUGAUGAG GPPGTJTIAGGP PGAA TGATTPTTTTP 


8113 


37 


AAGAUCCC A GAGUCAGG 


11 A 


CCUGACUC CUGAUGAG GCCGUTJAGGP PGAA TGGATTPTTTT 


8114 


43 


CCAGAGUC A GGGCCCUG 


/ X 3 


CAGGGCCC CUGAUGAG GCCGUUAGGC CGAA TAPTTPTTGG 


8115 


48 


GUCAGGGC C CUGUACUU 


•71 


AAGUACAG CUGAUGAG GCCGUUAGGC PGAA TPrrTTGAP 


8116 


49 


UCAGGGCC C UGUACUUU 


717 


AAAGUACA CUGAUGAG GCCGUUAGGC PGAA TGPPPTTGA 


8117 


50 


CAGGGCCC U GUACUUUC 


•7 T P 
/ X 0 


GAAAGUAC CUGAUGAG GPPGTTTTAGGP PGAA TGGPPPTTG 


8118 


55 


CCCUGUAC U UUCCUGCU 


719 


AGCAGGAA CUGAUGAG GCCGUUAGGC CGAA lUACAGGG 


8119 


59 


GUACUUUC C UGCUGGUG 




CACCAGCA CUGAUGAG GCCGUTJAGGP PGAA TAAAGTTAP 


8120 


60 


UACUUUCC U GCUGGUGG 


/ ^ JL 


CCACCAGC CUGAUGAG GPPGTTTTAGGP PGAA TGAAAGTTA 


8121 


63 


UUUCCUGC U GGUGGCUC 




GAGCCACC CUGAUGAG GCCGUUAGGC PGAA TPAGGAAA 


8122 


70 


CUGGUGGC U CCAGUUCA 


TOT 


UGAACUGG PTTGATTGAG GPPGTTTTAGGP PGAA TPPAPPaP 


8123 


72 


GGUGGCUC C AGUUCAGG 




CCUGAACU PTTGATTGAG GPPGTTTTAGGP PGAA T T^nnnunn 


8124 


73 


GUGGCUCC A GUUCAGGA 


"7 0 Ci 
/ZD 


UCCUGAAC CUGATTGAG GPPGTTTTAGGP PGAA rCLAnnri^n 


8125 


78 


UCCAGUUC A GGAACAGU 


/AO 


ACUGUUCP PTTGATTGAG GPPGTTTTAGGP PGAA TAAPTTPPA 


8126 


84 


UCAGGAAC A GUGAGCCC 


■7 0 "7 


GGGCUCAP PTTGATTGAG GPPGTTTTAGGP PGaa TT7TTr*rTTr»a 


8127 


91 


CAGUGAGC C CUGCUCAG 


"7 0 Q 


CUGAGCAG CUGAUGAG GPPGTTTTAGGP PGAA TPTir'ar'TTr* 


8128 


92 


AGUGAGCC C UGCUCAGA 


'70 Q 


UCUGAGCA CUGATTGAG GPPGTTTTAGGP PGAA TGPTTnar'TT 


8129 


93 


GUGAGCCC U GCUCAGAA 


1 n 


UUCUGAGP PTTGATTGAG GPPGTTTTAGGP PGaa mnnucT^r' 


8130 


96 


AGCCCUGC U CAGAAUAC 


/ J X 


GUAUUCUG CUGAUGAG GPPGTTTTAGGP PGAA TPAGGPPTT 


8131 


98 


CCCUGCUC A GAAUACUG 


/ J Z 


CAGUAUUC CUGAUGAG GCCGUUAGGP PGAA TAGPAGGG 


8132 


105 


CAGAAUAC U GUCUCUGC 


■7 "3 


GCAGAGAC CUGAUGAG GPPGTTTTAGGP PGAA TTTATHTPTTP 


8133 


109 


AUACUGUC U CUGCCAUA 


/ 0 ft 


UAUGGCAG CUGAUGAG GPPGTTTTAGGP PGAA TAPAPTTATT 


8134 


111 


ACUGUCUC U GCCAUAUC 




GAUAUGGC CUGAUGAG GCCGUUAGGC CGAA lAGACAGU 


8135 


114 


GUCUCUGC C AUAUCGUC 


736 


GACGAUAU CUGAUGAG GCCGUUAGGC CGAA ICAGAGAC 


813 6 


115 


UCUCUGCC A UAUCGUCA 


121 


UGACGAUA CUGAUGAG GCCGUUAGGC CGAA IGCAGAGA 


8137 


123 


AUAUCGUC A AUCUUAUC 


738 


GAUAAGAU CUGAUGAG GCCGUUAGGC CGAA lACGAUAU 


8138 


127 


CGUCAAUC U UAUCGAAG 


739 


CUUCGAUA CUGAUGAG GCCGUUAGGC CGAA lAUUGACG 


8139 


138 


UCGAAGAC U GGGGACCC 


740 


GGGUCCCC CUGAUGAG GCCGUUAGGC CGAA lUCUUCGA 


8140 


145 


CUGGGGAC C CUGUACCG 


741 


CGGUACAG CUGAUGAG GCCGUUAGGC CGAA lUCCCCAG 


8141 


146 


UGGGGACC C UGUACCGA 


742 


UCGGUACA CUGAUGAG GCCGUUAGGC CGAA IGUCCCCA 


8142 


147 


GGGGACCC U GUACCGAA 


743 


UUCGGUAC CUGAUGAG GCCGUUAGGC CGAA IGGUCCCC 


8143 


152 


CCCUGUAC C GAACAUGG 


744 


CCAUGUUC CUGAUGAG GCCGUUAGGC CGAA lUACAGGG 


8144 


157 


UACCGAAC A UGGAGAAC 


745 


GUUCUCCA CUGAUGAG GCCGUUAGGC CGAA lUUCGGUA 


8145 


166 


UGGAGAAC A UCGCAUCA 


746 


UGAUGCGA CUGAUGAG GCCGUUAGGC CGAA lUUCUCCA 


8146 


171 


AACAUCGC A UCAGGACU 


747 


AGUCCUGA CUGAUGAG GCCGUUAGGC CGAA ICGAUGUU 


8147 
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174 


AUCGCAUC 


A 


GGACUCCU 


748 


AGGAGUCC 


CU6AUGAG 


GCCGUUAGGC 


CGAA 


lAUGCGAU 




179 


AUCAGGAC 


U 


CCUAGGAC 


749 


GUCCUAGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUCCUGAU 




181 


CAGGACUC 


C 


UAGGACCC 


750 


GGGUCCUA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAGUCCUG 


8150 


182 


AGGACUCC 


u 


AGGACCCC 


751 


GGGGUCCU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGAGUCCU 


QIC! 


188 


CCUAGGAC 


c 


CCUGCUCG 


752 


CGAGCAGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUCCUAGG 




189 


CUAGGACC 


c 


CUGCUCGU 


753 


ACGAGCAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGUCCUAG 


o X D J 


190 


UAGGACCC 


c 


UGCUCGUG 


754 


CACGAGCA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGGUCCUA 


C5 X 3ft 


191 


AGGACCCC 


u 


GCUCGUGU 


755 


ACACGAGC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGGGUCCU 


8155 


194 


ACCCCUGC 


u 


CGUGUUAC 


756 


GUAACACG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICAGGGGU 


8156 


203 


CGUGUUAC 


A 


GGCGGGGU 


757 


ACCCCGCC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUAACACG 


8157 


217 


GGUUUUUC 


U 


UGUUGACA 


758 


UGUCAACA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAAAAACC 


8158 


225 


UUGUUGAC 


A 


AAAAUCCU 


759 


AGGAUUUU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUCAACAA 


8159 


232 


CAAAAAUC 


C 


UCACAAUA 


760 


UAUUGUGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAUUUUUG 


8160 


233 


AAAAAUCC 


U 


CACAAUAC 


761 


GUAUUGUG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGAUUUUU 


8161 


235 


AAAUCCUC 


A 


CAAUACCA 


762 


UG6UAUUG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAGGAUUU 


8162 


237 


AUCCUCAC 


A 


AUACCACA 


763 


UGUGGUAU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUGAGGAU 


8163 


242 


CACAAUAC 


C 


ACAGAGUC 


764 


GACUCUGU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUAUUGUG 


8 1 64 


243 


ACAAUACC 


A 


CAGAGUCU 


765 


AGACUCUG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGUAUUGU 


8165 


245 


AAUACCAC 


A 


GAGUCUAG 


766 


CUAGACUC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUGGUAUU 


8166 


251 


ACAGAGUC 


U 


AGACUCGU 


767 


ACGAGUCU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lACUCUGU 


8167 


256 


GUCUAGAC 


U 


CGUGGUGG 


768 


CCACCACG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUCUAGAC 


8168 


267 


UGGUGGAC 


U 


UCUCUCAA 


769 


UUGAGAGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUCCACCA 


8169 


270 


UGGACUUC 


U 


CUCAAUUU 


770 


AAAUUGAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAAGUCCA 


817 0 


272 


GACUUCUC 


U 


CAAUUUUC 


771 


GAAAAUUG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAGAAGUC 


8171 


274 


CUUCUCUC 


A 


AUUUUCUA 


772 


UAGAAAAU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAGAGAAG 


o X /z 


281 


CAAUUUUC 


U 


AGGGGGAA 


773 


UUCCCCCU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAAAAUUG 


8173 


291 


GGGGGAAC 


A 


CCCGUGUG 


774 


CACACGGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUUCCCCC 


8174 


293 


GGGAACAC 


C 


CGUGUGUC 


775 


GACACACG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUGUUCCC 


8175 


294 


GGAACACC 


C 


GUGUGUCU 


776 


AGACACAC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGUGUUCC 


8176 


302 


CGUGUGUC 


u 


UGGCCAAA 


777 


UUUGGCCA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lACACACG 


8177 


307 


GUCUUGGC 


c 


AAAAUUCG 


778 


CGAAUUUU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICCAAGAC 


8178 


308 


UCUUGGCC 


A 


AAAUUCGC 


779 


GCGAAUUU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGCCAAGA 


8179 


317 


AAAUUCGC 


A 


GUCCCAAA 


780 


UUUGGGAC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICGAAUUU 


8180 


321 


UCGCAGUC 


C 


CAAAUCUC 


781 


GAGAUUUG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lACUGCGA 


8181 


322 


CGCAGUCC 


C 


AAAUCUCC 


782 


GGAGAUUU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGACUGCG 


8182 


323 


GCAGUCCC 


A 


AAUCUCCA 


783 


UGGAGAUU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGGACUGC 


8183 


328 


CCCAAAUC 


U 


CCAGUCAC 


784 


GUGACUGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAUUUGGG 


8184 


330 


CAAAUCUC 


c 


AGUCACUC 


785 


GAGUGACU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAGAUUUG 


8185 


331 


AAAUCUCC 


A 


GUCACUCA 


786 


UGAGUGAC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGAGAUUU 


818 6 


335 


CUCCAGUC 


A 


CUCACCAA 


787 


UUGGUGAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lACUGGAG 


8187 


337 


CCAGUCAC 


U 


CACCAACC 


788 


GGUUGGUG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUGACUGG 


8188 


339 


AGUCACUC 


A 


CCAACCUG 


789 


CAGGUUGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAGUGACU 


818 9 


341 


UCACUCAC 


C 


AACCUGUU 


790 


AACAGGUU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUGAGUGA 


8190 


342 


CACUCACC 


A 


ACCUGUUG 


791 


CAACAGGU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGUGAGUG 


8191 


345 


UCACCAAC 


C 


UGUUGUCC 


792 


GGACAACA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUUGGUGA 


8192 


346 


CACCAACC 


U 


GUUGUCCU 


793 


AGGACAAC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGUUGGUG 


8193 


353 


CUGUUGUC 


C 


UCCAAUUU 


794 


AAAUUGGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lACAACAG 


8194 


354 


UGUUGUCC 


U 


CCAAUUUG 


795 


CAAAUUGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGACAACA 


8195 


356 


UUGUCCUC 


C 


AAUUUGUC 


796 


GACAAAUU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAGGACAA 


8196 


357 


UGUCCUCC 


A 


AUUUGUCC 


797 


GGACAAAU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGAGGACA 


8197 


365 


AAUUUGUC 


C 


UGGUUAUC 


798 


GAUAACCA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lACAAAUU 


8198 
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366 


AUUUGUCC U GGUUAUCG 


799 


CGAUAACC CUGAUGAG GCCGUUAGGC CGAA IGACAAAU 


8199 


376 


GUUAUCGC U GGAUGUGU 


800 


ACACAUCC CUGAUGAG GCCGUUAGGC CGAA ICGAUAAC 


82 00 


386 


GAUGUGUC U GCGGCGUU 


801 


AACGCCGC CUGAUGAG GCCGUUAGGC CGAA lACACAUC 


82 01 


400 


GUUUUAUC A UCUUCCUC 


802 


GAGGAAGA CUGAUGAG GCCGUUAGGC CGAA lAUAAAAC 


82 02 


403 


UUAUCAUC U UCCUCUGC 


803 


GCAGAGGA CUGAUGAG GCCGUUAGGC CGAA lAUGAUAA 


82 03 


406 


UCAUCUUC C UCUGCAUC 


804 


GAUGCAGA CUGAUGAG GCCGUUAGGC CGAA lAAGAUGA 


82 04 


407 


CAUCUUCC U CUGCAUCC 


805 


GGAUGCAG CUGAUGAG GCCGUUAGGC CGAA IGAAGAUG 


82 05 


409 


UCUUCCUC U GCAUCCUG 


806 


CAGGAUGC CUGAUGAG GCCGUUAGGC CGAA lAGGAAGA 


82 06 


412 


UCCUCUGC A UCCUGCUG 


807 


CAGCAGGA CUGAUGAG GCCGUUAGGC CGAA ICAGAGGA 


82 07 


415 


UCUGCAUC C UGCUGCUA 


808 


UAGCAGCA CUGAUGAG GCCGUUAGGC CGAA lAUGCAGA 


82 08 


416 


CUGCAUCC U GCUGCUAU 


809 


AUAGCAGC CUGAUGAG GCCGUUAGGC CGAA IGAUGCAG 


82 09 


419 


CAUCCUGC U GCUAUGCC 


810 


GGCAUAGC CUGAUGAG GCCGUUAGGC CGAA ICAGGAUG 


o Z X u 


422 


CCUGCUGC U AUGCCUCA 


811 


UGAGGCAU CUGAUGAG GCCGUUAGGC CGAA ICAGCAGG 


8211 


427 


UGCUAUGC C UCAUCUUC 


812 


GAAGAUGA CUGAUGAG GCCGUUAGGC CGAA ICAUAGCA 


fl 9 1 9 


428 


GCUAUGCC U CAUCUUCU 


813 


AGAAGAUG CUGAUGAG GCCGUUAGGC CGAA IGCAUAGC 


0<£ J. J 


430 


UAUGCCUC A UCUUCUUG 


814 


CAAGAAGA CUGAUGAG GCCGUUAGGC CGAA lAGGCAUA 


8214 


433 


GCCUCAUC U UCUUGUUG 


815 


CAACAAGA CUGAUGAG GCCGUUAGGC CGAA lAUGAGGC 


O ^ X D 


436 


UCAUCUUC U UGUUGGUU 


816 


AACCAACA CUGAUGAG GCCGUUAGGC CGAA lAAGAUGA 


O ^ X o 


446 


GUUGGUUC U UCUGGACU 


817 


AGUCCAGA CUGAUGAG GCCGUUAGGC CGAA lAACCAAC 


82 17 


449 


GGUUCUUC U GGACUAUC 


818 


GAUAGUCC CUGAUGAG GCCGUUAGGC CGAA lAAGAACC 


8218 


454 


UUCUGGAC U AUCAAGGU 


819 


ACCUUGAU CUGAUGAG GCCGUUAGGC CGAA lUCCAGAA 


8219 


458 


GGACUAUC A AGGUAUGU 


820 


ACAUACCU CUGAUGAG GCCGUUAGGC CGAA lAUAGUCC 


0 9 9 0 
C5 Z ^ U 


470 


UAUGUUGC C CGUUUGUC 


821 


GACAAACG CUGAUGAG GCCGUUAGGC CGAA ICAACAUA 


82 21 


471 


AUGUUGCC C GUUUGUCC 


822 


GGACAAAC CUGAUGAG GCCGUUAGGC CGAA IGCAACAU 


8222 


479 


CGUUUGUC C UCUAAUUC 


823 


GAAUUAGA CUGAUGAG GCCGUUAGGC CGAA lACAAACG 


822 3 


480 


GUUUGUCC U CUAAUUCC 


824 


GGAAUUAG CUGAUGAG GCCGUUAGGC CGAA IGACAAAC 


82 24 


482 


UUGUCCUC U AAUUCCAG 


825 


CUGGAAUU CUGAUGAG GCCGUUAGGC CGAA lAGGACAA 


822 5 


488 


UCUAAUUC C AGGAUCAU 


826 


AUGAUCCU CUGAUGAG GCCGUUAGGC CGAA lAAUUAGA 


Q O 9 ^ 

o ^ ^ o 


489 


CUAAUUCC A GGAUCAUC 


827 


GAUGAUCC CUGAUGAG GCCGUUAGGC CGAA IGAAUUAG 


Q O O "7 


495 


CCAGGAUC A UCAACAAC 


828 


GUUGUUGA CUGAUGAG GCCGUUAGGC CGAA lAUCCUGG 


Q O O Q 

o <6 z o 


498 


GGAUCAUC A ACAACCAG 


829 


CUGGUUGU CUGAUGAG GCCGUUAGGC CGAA lAUGAUCC 


n 9 9 Q 


501 


UCAUCAAC A ACCAGCAC 


830 


GUGCUGGU CUGAUGAG GCCGUUAGGC CGAA lUUGAUGA 


823 0 


504 


UCAACAAC C AGCACCGG 


831 


CCGGUGCU CUGAUGAG GCCGUUAGGC CGAA lUUGUUGA 


fl 9 1 
O Z J X 


505 


CAACAACC A GCACCGGA 


832 


UCCGGUGC CUGAUGAG GCCGUUAGGC CGAA IGUUGUUG 


Q 9 "3 9 
O ^ O ^ 


508 


CAACCAGC A CCGGACCA 


833 


UGGUCCGG CUGAUGAG GCCGUUAGGC CGAA ICUGGUUG 


Q 9 "3 "a 
o ^; J J 


510 


ACCAGCAC C GGACCAUG 


834 


CAUGGUCC CUGAUGAG GCCGUUAGGC CGAA lUGCUGGU 


p 9 "a /I 

O Z -5 rt 


515 


CACCGGAC C AUGCAAAA 


835 


UUUUGCAU CUGAUGAG GCCGUUAGGC CGAA lUCCGGUG 


9 "3 ^ 
o ^ J o 


516 


ACCGGACC A UGCAAAAC 


836 


GUUUUGCA CUGAUGAG GCCGUUAGGC CGAA IGUCCGGU 


ft 9 "3 


520 


GACCAUGC A AAACCUGC 


837 


GCAGGUUU CUGAUGAG GCCGUUAGGC CGAA ICAUGGUC 


823 7 


525 


UGCAAAAC C UGCACAAC 


838 


GUUGUGCA CUGAUGAG GCCGUUAGGC CGAA lUUUUGCA 


8238 


526 


GCAAAACC U GCACAACU 


839 


AGUUGUGC CUGAUGAG GCCGUUAGGC CGAA IGUUUUGC 


ft 9 "3 Q 

o ^ J y 


529 


AAACCUGC A CAACUCCU 


840 


AGGA6UUG CUGAUGAG GCCGUUAGGC CGAA ICAGGUUU 


824 0 


531 


ACCUGCAC A ACUCCUGC 


841 


GCAGGAGU CUGAUGAG GCCGUUAGGC CGAA lUGCAGGU 


8241 


534 


UGCACAAC U CCUGCUCA 


842 


UGAGCAGG CUGAUGAG GCCGUUAGGC CGAA lUUGUGCA 


8242 


536 


CACAACUC C UGCUCAAG 


843 


CUUGAGCA CUGAUGAG GCCGUUAGGC CGAA lAGUUGUG 


8243 


537 


ACAACUCC U GCUCAAGG 


844 


CCUUGAGC CUGAUGAG GCCGUUAGGC CGAA IGAGUUGU 


8244 


540 


ACUCCUGC U CAAGGAAC 


845 


GUUCCUUG CUGAUGAG GCCGUUAGGC CGAA ICAGGAGU 


8245 


542 


UCCUGCUC A AGGAACCU 


846 


AGGUUCCU CUGAUGAG GCCGUUAGGC CGAA lAGCAGGA 


8246 


549 


CAAGGAAC C UCUAUGUU 


847 


AACAUAGA CUGAUGAG GCCGUUAGGC CGAA IIKJCCUUG 


8247 


550 


AAGGAACC U CUAUGUUU 


848 


AAACAUAG CUGAUGAG GCCGUUAGGC CGAA IGUUCCUU 


8248 


552 


GGAACCUC U AUGUUUCC 


849 


GGAAACAU CUGAUGAG GCCGUUAGGC CGAA lAGGUUCC 


8249 
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560 


UAUGUUUC C CUCAUGUU 


850 


AACAUGAG CUGAUGAG GCCGUUAGGC CGAA lAAACAUA 


O ^ D U 


561 


AUGUUUCC C UCAUGUUG 


851 


CAACAUGA CUGAUGAG GCCGUUAGGC CGAA IGAAACAU 


O ^ D X 


562 


UGUUUCCC U CAUGUUGC 


852 


GCAACAUG CUGAUGAG GCCGUUAGGC CGAA IGGAAACA 




564 


UUUCCCUC A UGUUGCUG 


853 


CAGCAACA CUGAUGAG GCCGUUAGGC CGAA lAGGGAAA 


C5 ^ D J 


571 


CAUGUUGC U GUACAAAA 


854 


UUUUGUAC CUGAUGAG GCCGUUAGGC CGAA ICAACAUG 


C5 ^ J ^ 


576 


UGCUGUAC A AAACCUAC 


855 


GUAGGUUU CUGAUGAG GCCGUUAGGC CGAA lUACAGCA 


Q O C c: 


581 


UACAAAAC C UACGGACG 


856 


CGUCCGUA CUGAUGAG GCCGUUAGGC CGAA lUUUUGUA 


O ^ 3 O 


582 


ACAAAACC U ACGGACGG 


857 


CCGUCCGU CUGAUGAG GCCGUUAGGC CGAA IGUUUUGU 


8257 


595 


ACGGAAAC U GCACCUGU 


858 


ACAGGUGC CUGAUGAG GCCGUUAGGC CGAA lUUUCCGU 


Q T C Q 


598 


GAAACUGC A CCUGUAUU 


859 


AAUACAGG CUGAUGAG GCCGUUAGGC CGAA ICAGUUUC 


8259 


600 


AACUGCAC C UGUAUUCC 


860 


GGAAUACA CUGAUGAG GCCGUUAGGC CGAA lUGCAGUU 


Q O C A 

o ^ o U 


601 


ACUGCACC U GUAUUCCC 


861 


GGGAAUAC CUGAUGAG GCCGUUAGGC CGAA IGUGCAGU 


8261 


608 


CUGUAUUC C CAUCCCAU 


862 


AUGGGAUG CUGAUGAG GCCGUUAGGC CGAA lAAUACAG 


8262 


609 


UGUAUUCC C AUCCCAUC 


863 


GAUGGGAU CUGAUGAG GCCGUUAGGC CGAA IGAAUACA 


8263 


610 


GUAUUCCC A UCCCAUCA 


864 


UGAUGGGA CUGAUGAG GCCGUUAGGC CGAA IGGAAUAC 


82 64 


613 


UUCCCAUC C CAUCAUCU 


865 


AGAUGAUG CUGAUGAG GCCGUUAGGC CGAA lAUGGGAA 


82 65 


614 


UCCCAUCC C AUCAUCUU 


866 


AAGAUGAU CUGAUGAG GCCGUUAGGC CGAA IGAUGGGA 


82 66 


615 


CCCAUCCC A UCAUCUUG 


867 


CAAGAUGA CUGAUGAG GCCGUUAGGC CGAA IGGAUGGG 


82 67 


618 


AUCCCAUC A UCUUGGGC 


868 


GCCCAAGA CUGAUGAG GCCGUUAGGC CGAA lAUGGGAU 


ozoo 


621 


CCAUCAUC U UGGGCUUU 


869 


AAAGCCCA CUGAUGAG GCCGUUAGGC CGAA lAUGAUGG 


Q O Q 


627 


UCUUGGGC U UUCGCAAA 


870 


UUUGCGAA CUGAUGAG GCCGUUAGGC CGAA ICCCAAGA 


82 7 0 


633 


GCUUUCGC A AAAUACCU 


871 


AGGUAUUU CUGAUGAG GCCGUUAGGC CGAA ICGAAAGC 


OZ / ± 


640 


CAAAAUAC C UAUGGGAG 


872 


CUCCCAUA CUGAUGAG GCCGUUAGGC CGAA lUAUXKJUG 


O Z f z 


641 


AAAAUACC U AUGGGAGU 


873 


ACUCCCAU CUGAUGAG GCCGUUAGGC CGAA IGUAUUUU 


82 73 


654 


GAGUGGGC C UCAGUCCG 


874 


CGGACUGA CUGAUGAG GCCGUUAGGC CGAA ICCCACUC 


Q O O /I 

oz / ^ 


655 


AGUGGGCC U CAGUCCGU 


875 


ACGGACUG CUGAUGAG GCCGUUAGGC CGAA IGCCCACU 


82 75 


657 


UGGGCCUC A GUCCGUUU 


876 


AAACGGAC CUGAUGAG GCCGUUAGGC CGAA lAGGCCCA 


82 7 6 


661 


CCUCAGUC C GUUUCUCU 


877 


AGAGAAAC CUGAUGAG GCCGUUAGGC CGAA lACUGAGG 


8277 


667 


UCCGUUUC U CUUGGCUC 


878 


GAGCCAAG CUGAUGAG GCCGUUAGGC CGAA lAAACGGA 


82 7 8 


669 


CGUUUCUC U UGGCUCAG 


879 


CUGAGCCA CUGAUGAG GCCGUUAGGC CGAA lAGAAACG 


8279 


674 


CUCUUGGC U CAGUUUAC 


880 


GUAAACUG CUGAUGAG GCCGUUAGGC CGAA ICCAAGAG 


82 8 0 


676 


CUUGGCUC A GUUUACUA 


881 


UAGUAAAC CUGAUGAG GCCGUUAGGC CGAA lAGCCAAG 


82 81 


683 


CAGUUUAC U AGUGCCAU 


882 


AUGGCACU CUGAUGAG GCCGUUAGGC CGAA lUAAACUG 


82 82 


689 


ACUAGUGC C AUUUGUUC 


883 


GAACAAAU CUGAUGAG GCCGUUAGGC CGAA ICACUAGU 


8283 


690 


CUAGUGCC A UUUGUUCA 


884 


UGAACAAA CUGAUGAG GCCGUUAGGC CGAA IGCACUAG 


82 84 


698 


AUUUGUUC A GUGGUUCG 


885 


CGAACCAC CUGAUGAG GCCGUUAGGC CGAA lAACAAAU 


82 8 5 


713 


CGUAGGGC U UUCCCCCA 


886 


UGGGGGAA CUGAUGAG GCCGUUAGGC CGAA ICCCUACG 


Q O Q C 

o z o o 


717 


GGGCUUUC C CCCACUGU 


887 


ACAGUGGG CUGAUGAG GCCGUUAGGC CGAA lAAAGCCC 


Q O Q O 

oZo / 


718 


GGCUUUCC C CCACUGUC 


888 


GACAGUGG CUGAUGAG GCCGUUAGGC CGAA IGAAAGCC 


D O Q Q 


719 


GCUUUCCC C CACUGUCU 


889 


AGACAGUG CUGAUGAG GCCGUUAGGC CGAA IGGAAAGC 


82 8 9 


720 


CUUUCCCC C ACUGUCUG 


890 


CAGACAGU CUGAUGAG GCCGUUAGGC CGAA IGGGAAAG 


82 90 


721 


UUUCCCCC A CUGUCUGG 


891 


CCAGACAG CUGAUGAG GCCGUUAGGC CGAA IGGGGAAA 


Q O Q T 


723 


UCCCCCAC U GUCUGGCU 


892 


AGCCAGAC CUGAUGAG GCCGUUAGGC CGAA lUGGGGGA 


8292 


727 


CCACUGUC U GGCUUUCA 


893 


UGAAAGCC CUGAUGAG GCCGUUAGGC CGAA lACAGUGG 


8293 


731 


UGUCUGGC U UUCAGUUA 


894 


UAACUGAA CUGAUGAG GCCGUUAGGC CGAA ICCAGACA 


8294 


735 


UGGCUUUC A GUUAUAUG 


895 


CAUAUAAC CUGAUGAG GCCGUUAGGC CGAA lAAAGCCA 


8295 


764 


UUGGGGGC C AAGUCUGU 


896 


ACAGACUU CUGAUGAG GCCGUUAGGC CGAA ICCCCCAA 


8296 


765 


UGGGGGCC A AGUCUGUA 


897 


UACAGACU CUGAUGAG GCCGUUAGGC CGAA IGCCCCCA 


8297 


770 


GCCAAGUC U GUACAACA 


898 


UGUUGUAC CUGAUGAG GCCGUUAGGC CGAA lACUUGGC 


8298 


775 


GUCUGUAC A ACAUCUUG 


899 


CAAGAUGU CUGAUGAG GCCGUUAGGC CGAA lUACAGAC 


8299 


778 


UGUACAAC A UCUUGAGU 


900 


ACUCAAGA CUGAUGAG GCCGUUAGGC CGAA lUUGUACA 


8300 
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781 


ACAACAUC U UGAGUCCC 


901 


GGGACUCA CUGAUGAG GCCGUUAGGC CGAA lAUGUUGU 




788 


CUUGAGUC C CUUUAUGC 


902 


GCAUAAAG CUGAUGAG GCCGUUAGGC CGAA lACUCAAG 


8 3 02 


789 


UUGAGUCC C UUUAUGCC 


903 


GGCAUAAA CUGAUGAG GCCGUUAGGC CGAA IGACUCAA 


n 


790 


UGAGUCCC U UUAUGCCG 


904 


CGGCAUAA CUGAUGAG GCCGUUAGGC CGAA IGGACUCA 


p "5 n 4 

O -3 U 


797 


CUUUAUGC C GCUGUUAC 


905 


GUAACAGC CUGAUGAG GCCGUUAGGC CGAA ICAUAAAG 


R n c; 
o J u J 


800 


UAUGCCGC U GUUACCAA 


906 


UUGGUAAC CUGAUGAG GCCGUUAGGC CGAA ICGGCAUA 


83 06 


806 


GCUGUUAC C AAUUUUCU 


907 


AGAAAAUU CUGAUGAG GCCGUUAGGC CGAA lUAACAGC 


ft n T 

O J5 u / 


807 


CUGUUACC A AUUUUCUU 


908 


AAGAAAAU CUGAUGAG GCCGUUAGGC CGAA IGUAACAG 


Q "3 n Q 
O J U O 


814 


CAAUUUUC U UUUGUCUU 


909 


AAGACAAA CUGAUGAG GCCGUUAGGC CGAA lAAAAUUG 


Q T n Q 


821 


CUUUUGUC U UUGGGUAU 


910 


AUACCCAA CUGAUGAG GCCGUUAGGC CGAA lACAAAAG 




832 


GGGUAUAC A UUUAAACC 


911 


GGUUUAAA CUGAUGAG GCCGUUAGGC CGAA lUAUACCC 




840 


AUUUAAAC C CUCACAAA 


912 


UUUGUGAG CUGAUGAG GCCGUUAGGC CGAA lUUUAAAU 




841 


UUUAAACC C UCACAAAA 


913 


UUUUGUGA CUGAUGAG GCCGUUAGGC CGAA IGUUUAAA 


O O X J 


842 


UUAAACCC U CACAAAAC 


914 


GUUUUGUG CUGAUGAG GCCGUUAGGC CGAA IGGUUUAA 


8314 


844 


AAACCCUC A CAAAACAA 


915 


UUGUUUUG CUGAUGAG GCCGUUAGGC CGAA lAGGGUUU 


Q "3 T C 

o J xr> 


846 


ACCCUCAC A AAACAAAA 


916 


UUUUGUUU CUGAUGAG GCCGUUAGGC CGAA lUGAGGGU 


8 316 


851 


CACAAAAC A AAAAGAUG 


917 


CAUCUUUU CUGAUGAG GCCGUUAGGC CGAA lUUUUGUG 


OO ± / 


869 


GGAUAUUC C CUUAACUU 


918 


AAGUUAAG CUGAUGAG GCCGUUAGGC CGAA lAAUAUCC 




870 


GAUAUUCC C UUAACUUC 


919 


GAAGUUAA CUGAUGAG GCCGUUAGGC CGAA IGAAUAUC 


ft 1 Q 


871 


AUAUUCCC U UAACUUCA 


92 0 


UGAAGUUA CUGAUGAG GCCGUUAGGC CGAA IGGAAUAU 




876 


CCCUUAAC U UCAUGGGA 


921 


UCCCAUGA CUGAUGAG GCCGUUAGGC CGAA lUUAAGGG 


ft "2 O T 

O ^ Z. X 


879 


UUT^CUUC A UGGGAUAU 


922 


AUAUCCCA CUGAUGAG GCCGUUAGGC CGAA lAAGUUAA 


P "3 O O 


906 


GUUGGGGC A CAUUGCCA 


923 


UGGCAAUG CUGAUGAG GCCGUUAGGC CGAA ICCCCAAC 


Q "2 O "3 
O ^ Z^ 


908 


UGGGGCAC A UUGCCACA 


924 


UGUGGCAA CUGAUGAG GCCGUUAGGC CGAA lUGCCCCA 


O J *S ft 


913 


CACAUUGC C ACAGGAAC 


92 5 


GUUCCUGU CUGAUGAG GCCGUUAGGC CGAA ICAAUGUG 


ft 7 9 R 
O J ^ D 


914 


ACAUUGCC A CAGGAACA 


926 


UGUUCCUG CUGAUGAG GCCGUUAGGC CGAA IGCAAUGU 


Q "3 O <^ 
O O Z D 


916 


AUUGCCAC A GGAACAUA 


927 


UAUGUUCC CUGAUGAG GCCGUUAGGC CGAA lUGGCAAU 


832 7 


922 


ACAGGAAC A UAUUGUAC 


928 


GUACAAUA CUGAUGAG GCCGUUAGGC CGAA lUUCCUGU 


832 8 


931 


UAUUGUAC A AAAAAUCA 


929 


UGAUUUUU CUGAUGAG GCCGUUAGGC CGAA lUACAAUA 


Q ^ O O 


939 


AAAAAAUC A AAAUGUGU 


930 


ACACAUUU CUGAUGAG GCCGUUAGGC CGAA lAUUUUUU 


83 3 0 


958 


UAGGAAAC U UCCUGUAA 


931 


UUACAGGA CUGAUGAG GCCGUUAGGC CGAA lUUUCCUA 


83 31 


961 


GAAACUUC C UGUAAACA 


932 


UGUUUACA CUGAUGAG GCCGUUAGGC CGAA lAAGUUUC 


83 32 


962 


AAACUUCC U GUAAACAG 


933 


CUGUUUAC CUGAUGAG GCCGUUAGGC CGAA IGAAGUUU 


Q "3 "3 "3 
O J J J 


969 


CUGUAAAC A GGCCUAUU 


934 


AAUAGGCC CUGAUGAG GCCGUUAGGC CGAA lUUUACAG 


8 3 34 


973 


AAACAGGC C UAUUGAUU 


935 


AAUCAAUA CUGAUGAG GCCGUUAGGC CGAA ICCUGUUU 


833 5 


974 


AACAGGCC U AUUGAUUG 


936 


CAAUCAAU CUGAUGAG GCCGUUAGGC CGAA IGCCUGUU 


83 3 6 


994 


AGUAUGUC A ACGAAUUG 


937 


CAAUUCGU CUGAUGAG GCCGUUAGGC CGAA lACAUACU 


Q "3 "2 "7 

O -3 J / 


1009 


UGUGGGUC U UUUGGGGU 


938 


ACCCCAAA CUGAUGAG GCCGUUAGGC CGAA lACCCACA 


Q "3 "3 Q 
O -3 J O 


1022 


GGGUUUGC C GCCCCUUU 


939 


AAAGGGGC CUGAUGAG GCCGUUAGGC CGAA ICAAACCC 


Q "2 "3 Q 
O J O 17 


1025 


UUUGCCGC C CCUUUCAC 


94 0 


GUGAAAGG CUGAUGAG GCCGUUAGGC CGAA ICGGCAAA 


8 3 4 0 


1026 


UUGCCGCC C CUUUCACG 


941 


CGUGAAAG CUGAUGAG GCCGUUAGGC CGAA IGCGGCAA 


Q "3 /I 1 
O J ft X 


1027 


UGCCGCCC C UUUCACGC 


942 


GCGUGAAA CUGAUGAG GCCGUUAGGC CGAA IGGCGGCA 


Q "3 /t O 

o ^^Z 


1028 


GCCGCCCC U UUCACGCA 


94 3 


UGCGUGAA CUGAUGAG GCCGUUAGGC CGAA IGGGCGGC 


8343 


1032 


CCCCUUUC A CGCAAUGU 


944 


ACAUUGCG CUGAUGAG GCCGUUAGGC CGAA lAAAGGGG 


8344 


1036 


UUUCACGC A AUGUGGAU 


945 


AUCCACAU CUGAUGAG GCCGUUAGGC CGAA ICGUGAAA 


8345 


1049 


GGAUAUUC U GCUUUAAU 


946 


AUUAAAGC CUGAUGAG GCCGUUAGGC CGAA lAAUAUCC 


8346 


1052 


UAUUCUGC U UUAAUGCC 


94 7 


GGCAUUT^ CUGAUGAG GCCGUUAGGC CGAA ICAGAAUA 


8347 


1060 


UUUAAUGC C UUUAUAUG 


948 


CAUAUAAA CUGAUGAG GCCGUUAGGC CGAA ICAUUAAA 


8348 


1061 


UUAAUGCC U UUAUAUGC 


94 9 


GCAUAUAA CUGAUGAG GCCGUUAGGC CGAA IGCAUUAA 


8349 


1070 


UUAUAUGC A UGCAUACA 


950 


UGUAUGCA CUGAUGAG GCCGUUAGGC CGAA ICAUAUAA 


8350 


1074 


AUGCAUGC A UACAAGCA 


951 


UGCUUGUA CUGAUGAG GCCGUUAGGC CGAA ICAUGCAU 


8351 
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1078 


AUGCAUAC 


A 


AGCAAAAC 


952 


GUUUUGCU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUAUGCAU 




1082 


AUACAAGC 


A 


AAACAGGC 


953 


GCCUGUUU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICUUGUAU 


ft 1 R T 
O ^ D J 


1087 


AGCAAAAC 


A 


GGCUUUUA 


954 


UAAAAGCC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUUUUGCU 


Q "3 c: A 


1091 


AAACAGGC 


U 


UUUACUUQ 


955 


AAAGUAAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICCUGUUU 


Q "3 c; c 
o J D D 


1097 


GCUUUUAC 


U 


UUCUCGCC 


956 


GGCGAGAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUAAAAGC 


ft "5 

O ^ D O 


1101 


UUACUUUC 


U 


CGCCAACU 


957 


AGUUGGCG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAAAGUAA 


ft 7 

O J 3 / 


1105 


UUUCUCGC 


C 


AACUUACA 


958 


UGUAAGUU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICGAGAAA 




1106 


UUCUCGCC 


A 


ACUUACAA 


959 


UUGUAAGU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGCGAGAA 


Q "3 cr Q 
O J 3 y 


1109 


UCGCCAAC 


U 


UACAAGGC 


960 


GCCUUGUA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUUGGCGA 


o J b U 


1113 


CAACUUAC 


A 


AGGCCUUU 


961 


AAAGGCCU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUAAGUUG 


Q "3 c n 


1118 


UACAAGGC 


C 


UUUCUAAG 


962 


CUUAGAAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICCUUGUA 


ft "3 C O 
O J XD Z 


1119 


ACAAGGCC 


U 


UUCUAAGU 


963 


ACUUAGAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGCCUUGU 


O O D J 


1123 


GGCCUUUC 


U 


AAGUAAAC 


964 


GUUUACUU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAAAGGCC 


o J b4 


1132 


AAGUAAAC 


A 


GUAUGUGA 


965 


UCACAUAC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUUUACUU 


Q "3 ft c: 

o J b b 


1143 


AUGUGAAC 


C 


UUUACCCC 


966 


GGGGUAAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUUCACAU 


8 3 6 6 


1144 


UGUGAACC 


U 


UUACCCCG 


967 


CGGGGUAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGUUCACA 


Q "3 £r 

o J b / 


1149 


ACCUUUAC 


C 


CCGUUGCU 


968 


AGCAACGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUAAAGGU 


o J b o 


1150 


CCUUUACC 


C 


CGUUGCUC 


969 


GAGCAACG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGUAAAGG 


o J by 


1151 


CUUUACCC 


c 


GUUGCUCG 


970 


CGAGCAAC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGGUAAAG 


ft "3 T r> 


1157 


CCCGUUGC 


u 


CGGCAACG 


971 


CGUUGCCG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICAACGGG 


ft "3 7 T 


1162 


UGCUCGGC 


A 


ACGGCCUG 


972 


CAGGCCGU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICCGAGCA 


Q "3 T O 


1168 


GCAACGGC 


C 


UGGUCUAU 


973 


AUAGACCA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICCGUUGC 


Q "3 T "3 


1169 


CAACGGCC 


U 


6GUCUAUG 


974 


CAUAGACC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGCCGUUG 


Q "3 "7 /I 


1174 


GCCUGGUC 


U 


AUGCCAAG 


975 


CUUGGCAU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lACCAGGC 


ft "5 7 e; 


1179 


6UCUAUGC 


C 


AAGUGUUU 


976 


AAACACUU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICAUAGAC 


ail tz 


1180 


UCUAUGCC 


A 


AGUGUUUG 


977 


CAAACACU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGCAUAGA 


83 77 


1190 


GUGUUUGC 


U 


GACGCAAC 


978 


GUUGCGUC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICAAACAC 


8378 


1196 


GCUGACGC 


A 


ACCCCCAC 


979 


GUGGGGGU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICGUCAGC 


8379 


1199 


GACGCAAC 


C 


CCCACUGG 


980 


CCAGUGGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUUGCGUC 


83 8 0 


1200 


ACGCAACC 


C 


CCACUGGU 


981 


ACCAGUGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGUUGCGU 


O "2 O T 


1201 


CGCAACCC 


C 


CACUGGUU 


982 


AACCAGUG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGGUUGCG 


83 82 


1202 


GCAACCCC 


C 


ACUGGUUG 


983 


CAACCAGU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGGGUUGC 


Q "3 Q "3 
O J O 3 


1203 


CAACCCCC 


A 


CUGGUUGG 


984 


CCAACCAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGGGGUUG 


8384 


1205 


ACCCCCAC 


U 


GGUUGGGG 


98 5 


CCCCAACC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUGGGGGU 


83 8 5 


1215 


GUUGGGGC 


u 


UGGCCAUA 


986 


UAUGGCCA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICCCCAAC 


8 3 8 6 


1220 


GGCUUGGC 


C 


AUAGGCCA 


987 


UGGCCUAU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICCAAGCC 


8 3 8 7 


1221 


GCUUGGCC 


A 


UAGGCCAU 


988 


AUGGCCUA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGCCAAGC 


Q "3 Q Q 
O J O O 


1227 


CCAUAGGC 


C 


AUCAGCGC 


989 


GCGCUGAU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICCUAUGG 


Q "3 Q Q 

o -3 o y 


1228 


CAUAGGCC 


A 


UCAGCGCA 


990 


UGCGCUGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGCCUAUG 


ft "3 QA 


1231 


AGGCCAUC 


A 


GCGCAUGC 


991 


GCAUGCGC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAUGGCCU 


o J y J. 


1236 


AUCAGCGC 


A 


UGCGUGGA 


992 


UCCACGCA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICGCUGAU 


Q "3 Q O 

o J y ^ 


1247 


CGUGGAAC 


C 


UUUGUGUC 


993 


GACACAAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUUCCACG 


Q "3 Q T 

o J y J 


1248 


GUGGAACC 


U 


UUGUGUCU 


994 


AGACACAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGUUCCAC 


8394 


1256 


UUUGUGUC 


U 


CCUCUGCC 


995 


GGCAGAGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lACACAAA 


8395 


1258 


UGUGUCUC 


C 


UCUGCCGA 


996 


UCGGCAGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAGACACA 


8396 


1259 


GUGUCUCC 


U 


CUGCCGAU 


997 


AUCGGCAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGAGACAC 


8397 


1261 


GUCUCCUC 


U 


GCCGAUCC 


998 


GGAUCGGC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAGGAGAC 


8398 


1264 


UCCUCUGC 


C 


GAUCCAUA 


999 


UAUGGAUC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICAGAGGA 


8399 


1269 


UGCCGAUC 


C 


AUACCGCG 


1000 


CGCGGUAU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAUCGGCA 


8400 


1270 


GCCGAUCC 


A 


UACCGCGG 


1001 


CCGCGGUA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGAUCGGC 


8401 


1274 


AUGCAUAC 


C 


GCGGAACU 


1002 


AGUUCCGC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUAUGGAU 


8402 
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1282 


CGCGGAAC U CCUAGCCG 


1003 


CGGCUAGG CUGAUGAG GCCGUUAGGC CGAA lUUCCGCG 


84 03 


1284 


CGGAACUC C UAGCCGCU 


1004 


AGCGGCUA CUGAUGAG GCCGUUAGGC CGAA lAGUUCCG 


8404 


1285 


GGAACUCC U AGCCGCUU 


1005 


AAGCGGCU CUGAUGAG GCCGUUAGGC CGAA IGAGUUCC 


84 05 


1289 


CUCCUAGC C GCUUGUUU 


1006 


AAACAAGC CUGAUGAG GCCGUUAGGC CGAA ICUAGGAG 


8406 


1292 


CUAGCCGC U UGUUUUGC 


■ 1007 


GCAAAACA CUGAUGAG GCCGUUAGGC CGAA ICGGCUAG 


8407 


1301 


UGUUUUGC U CGCAGCAG 


1008 


CUGCUGCG CUGAUGAG GCCGUUAGGC CGAA ICAAAACA 


84 08 


1305 


UUGCUCGC A GCAGGUCU 


1009 


AGACCUGC CUGAUGAG GCCGUUAGGC CGAA ICGAGCAA 


8409 


1308 


CUCGCAGC A GGUCUGGG 


1010 


CCCAGACC CUGAUGAG GCCGUUAGGC CGAA ICUGCGAG 


8410 


1313 


AGCAGGUC U GGGGCAAA 


1011 


UUUGCCCC CUGAUGAG GCCGUUAGGC CGAA lACCUGCU 


8411 


1319 


UCUGGGGC A AAACUCAU 


1012 


AUGAGUUU CUGAUGAG GCCGUUAGGC CGAA ICCCCAGA 


8412 


1324 


GGCAAAAC U CAUCGGGA 


1013 


UCCCGAUG CUGAUGAG GCCGUUAGGC CGAA lUUUUGCC 


8413 


1326 


CAAAACUC A UCGGGACU 


1014 


AGUCCCGA CUGAUGAG GCCGUUAGGC CGAA lAGUUUUG 


8414 


1334 


AUCGGGAC U GACAAUUC 


1015 


GAAUUGUC CUGAUGAG GCCGUUAGGC CGAA lUCCCGAU 


8415 


1338 


GGACUGAC A AUUCUGUC 


1016 


GACAGAAU CUGAUGAG GCCGUUAGGC CGAA lUCAGUCC 


8416 


1343 


GACAAUUC U GUCGUGCU 


1017 


AGCACGAC CUGAUGAG GCCGUUAGGC CGAA lAAUUGUC 


8417 


1351 


UGUCGUGC U CUCCCGCA 


1018 


UGCGGGAG CUGAUGAG GCCGUUAGGC CGAA ICACGACA 


8418 


1353 


UCGUGCUC U CCCGC7VAA 


1019 


UUUGCGGG CUGAUGAG GCCGUUAGGC CGAA lAGCACGA 


8419 


1355 


GUGCUCUC C CGCAAAUA 


1020 


UAUUUGCG CUGAUGAG GCCGUUAGGC CGAA lAGAGCAC 


842 0 


1356 


UGCUCUCC C GCAAAUAU 


1021 


AUAUUUGC CUGAUGAG GCCGUUAGGC CGAA IGAGAGCA 


8421 


1359 


UCUCCCGC A AAUAUACA 


1022 


UGUAUAUU CUGAUGAG GCCGUUAGGC CGAA ICGGGAGA 


84 22 


1367 


AAAUAUAC A UCAUUUCC 


1023 


GGAAAUGA CUGAUGAG GCCGUUAGGC CGAA lUAUAUUU 


8423 


1370 


UAUACAUC A UUUCCAUG 


1024 


CAUGGAAA CUGAUGAG GCCGUUAGGC CGAA lAUGUAUA 


8424 


1375 


AUCAUUUC C AUGGCUGC 


1025 


GCAGCCAU CUGAUGAG GCCGUUAGGC CGAA lAAAUGAU 


8425 


1376 


UCAUUUCC A UGGCUGCU 


1026 


AGCAGCCA CUGAUGAG GCCGUUAGGC CGAA IGAAAUGA 


8426 


1381 


UCCAUGGC U GCUAGGCU 


1027 


AGCCUAGC CUGAUGAG GCCGUUAGGC CGAA ICCAUGGA 


8427 


1384 


AUGGCUGC U AGGCUGUG 


1028 


CACAGCCU CUGAUGAG GCCGUUAGGC CGAA ICAGCCAU 


8428 


1389 


UGCUAGGC U GUGCUGCC 


1029 


GGCAGCAC CUGAUGAG GCCGUUAGGC CGAA ICCUAGCA 


8429 


1394 


GGCUGUGC U GCCAACUG 


1030 


CAGUUGGC CUGAUGAG GCCGUUAGGC CGAA ICACAGCC 


8.4 3 0 


1397 


UGUGCUGC C AACUGGAU 


1031 


AUCCAGUU CUGAUGAG GCCGUUAGGC CGAA ICAGCACA 


8431 


1398 


GUGCUGCC A ACUGGAUC 


1032 


GAUCCAGU CUGAUGAG GCCGUUAGGC CGAA IGCAGCAC 


8432 


1401 


CUGCCAAC U GGAUCCUA 


1033 


UAGGAUCC CUGAUGAG GCCGUUAGGC CGAA lUUGGCAG 


8433 


1407 


ACUGGAUC C UACGCGGG 


1034 


CCCGCGUA CUGAUGAG GCCGUUAGGC CGAA lAUCCAGU 


8434 


1408 


CUGGAUCC U ACGCGGGA 


103 5 


UCCCGCGU CUGAUGAG GCCGUUAGGC CGAA IGAUCCAG 


8435 


1421 


GGGACGUC C UUUGUUUA 


1036 


UAAACAAA CUGAUGAG GCCGUUAGGC CGAA lACGUCCC 


8436 


1422 


GGACGUCC U UUGUUUAC 


1037 


GUAAACAA CUGAUGAG GCCGUUAGGC CGAA IGACGUCC 


8437 


1434 


UUUACGUC C CGUCGGCG 


1038 


CGCCGACG CUGAUGAG GCCGUUAGGC CGAA lACGUAAA 


843 8 


1435 


UUACGUCC C GUCGGCGC 


1039 


GCGCCGAC CUGAUGAG GCCGUUAGGC CGAA IGACGUAA 


843 9 


1444 


GUCGGCGC U GAAUCCCG 


104 0 


CGGGAUUC CUGAUGAG GCCGUUAGGC CGAA ICGCCGAC 


8440 


1450 


GCUGAAUC C CGCGGACG 


1041 


CGUCCGCG CUGAUGAG GCCGUUAGGC CGAA lAUUCAGC 


8441 


1451 


CUGAAUCC C GCGGACGA 


1042 


UCGUCCGC CUGAUGAG GCCGUUAGGC CGAA IGAUUCAG 


8442 


1461 


CGGACGAC C CCUCCCGG 


1043 


CCGGGAGG CUGAUGAG GCCGUUAGGC CGAA lUCGUCCG 


8443 


1462 


GGACGACC C CUCCCGGG 


1044 


CCCGGGAG CUGAUGAG GCCGUUAGGC CGAA IGUCGUCC 


8444 


1463 


GACGACCC C UCCCGGGG 


1045 


CCCCGGGA CUGAUGAG GCCGUUAGGC CGAA IGGUCGUC 


8445 


1464 


ACGACCCC U CCCGGGGC 


1046 


GCCCCGGG CUGAUGAG GCCGUUAGGC CGAA IGGGUCGU 


8446 


1466 


GACCCCUC C CGGGGCCG 


1047 


CGGCCCCG CUGAUGAG GCCGUUAGGC CGAA lAGGGGUC 


8447 


1467 


ACCCCUCC C GGGGCCGC 


1048 


GCGGCCCC CUGAUGAG GCCGUUAGGC CGAA IGAGGGGU 


8448 


1473 


CCCGGGGC C GCUUGGGG 


1049 


CCCCAAGC CUGAUGAG GCCGUUAGGC CGAA ICCCCGGG 


8449 


1476 


GGGGCCGC U UGGGGCUC 


1050 


GAGCCCCA CUGAUGAG GCCGUUAGGC CGAA ICGGCCCC 


8450 


1483 


CUUGGGGC U CUACCGCC 


1051 


GGCGGUAG CUGAUGAG GCCGUUAGGC CGAA ICCCCAAG 


8451 


1485 


UGGGGCUC U ACCGCCCG 


1052 


CGGGCGGU CUGAUGAG GCCGUUAGGC CGAA lAGCCCCA 


8452 


1488 


GGCUCUAC C GCCCGCUU 


1053 


AAGCGGGC CUGAUGAG GCCGUUAGGC CGAA lUAGAGCC 


8453 
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1491 


UCUACCGC 


C 


CGCUUCUC 


1054 


GAGAAGCG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICGGUAGA 


OAK A 


14 92 


CUACCGCC 


C 


GCUUCUCC 


1055 


GGAGAAGC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGCGGUAG 


Q A R cr 
O ft o o 


1495 


CCGCCCGC 


u 


UCUCCGCC 


1056 


GGCGGAGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICGGGCGG 


QA^tZ 
ofi Do 


1498 


CCCGCUUC 


u 


CCGCCUAU 


1057 


AUAGGCGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAAGCGGG 


O D / 


1500 


CGCUUCUC 


c 


GCCUAUUG 


1058 


CAAUAGGC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAGAAGCG 


Q A c; Q 


1503 


UUCUCCGC 


c 


UAUUGUAC 


1059 


GUACAAUA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICGGAGAA 


n A Q 


1504 


UCUCCGCC 


u 


AUUGUACC 


1060 


GGUACAAU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGCGGAGA 


QACn 
0*tOKj 


1512 


UAUUGUAC 


c 


GACCGUCC 


1061 


GGACGGUC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUACAAUA 


Q A d 
O ft D J, 


1516 


GUACCGAC 


c 


GUCCACGG 


1062 


CCGUGGAC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUCGGUAC 




1520 


CGACCGUC 


c 


ACGGGGCG 


1063 


CGCCCCGU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lACGGUCG 


Q A 


1521 


GACCGUCC 


A 


CGGGGCGC 


1064 


GCGCCCCG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGACGGUC 


SiACA 


1530 


CGGGGCGC 


A 


CCUCUCUU 


1065 


AAGAGAGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICGCCCCG 


Q A iZC 

o4 Ob 


1532 


GGGCGCAC 


C 


UCUCUUUA 


1066 


UAAAGAGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUGCGCCC 


Q A ez e: 


1533 


GGCGCACC 


V 


CUCUUUAC 


1067 


GUAAAGAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGUGCGCC 


84 67 


1535 


CGCACCUC 


u 


CUUUACGC 


1068 


GCGUAAAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAGGUGCG 


84 68 


1537 


CACCUCUC 


u 


UUACGCGG 


1069 


CCGCGUAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAGAGGUG 


84 69 


1548 


ACGCGGAC 


u 


CCCCGUCU 


1070 


AGACGGGG 


CUGAUGAG 


GCCGXJUAGGC 


CGAA 


lUCCGCGU 


Q A n 


1550 


GCGGACUC 


c 


CCGUCUGU 


1071 


ACAGACGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAGUCCGC 


Q A "7 T 


1551 


CGGACUCC 


c 


CGUCUGUG 


1072 


CACAGACG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGAGUCCG 


Q A "7 O 


1552 


GGACUCCC 


c 


GUCUGUGC 


1073 


GCACAGAC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGGAGUCC 




1556 


UCCCCGUC 


u 


GUGCCUUC 


1074 


GAAGGCAC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lACGGGGA 


84 74 


1561 


GUCUGUGC 


c 


UUCUCAUC 


1075 


GAUGAGAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICACAGAC 


Q A T tr 


1562 


UCUGUGCC 


u 


UCUCAUCU 


1076 


AGAUGAGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGCACAGA 


84 76 


1565 


GUGCCUUC 


u 


CAUCUGCC 


1077 


GGCAGAUG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAAGGCAC 


a All 
oft / / 


1567 


GCCUUCUC 


A 


UCUGCCGG 


1078 


CCGGCAGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAGAAGGC 


Q An a 

C5 fi / O 


1570 


UUCUCAUC 


u 


GCCGGACC 


1079 


GGUCCGGC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAUGAGAA 


84 7 9 


1573 


UCAUCUGC 


c 


GGACCGUG 


1080 


CACGGUCC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICAGAUGA 


8480 


1578 


UGCCGGAC 


c 


GUGUGCAC 


1081 


GUGCACAC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUCCGGCA 


84 81 


1585 


CCGUGUGC 


A 


CUUCGCUU 


1082 


AAGCGAAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


I CACACGG 


84 82 


1587 


GUGUGCAC 


U 


UCGCUUCA 


1083 


UGAAGCGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUGCACAC 


84 83 


1592 


CACUUCGC 


U 


UCACCUCU 


1084 


AGAGGUGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICGAAGUG 


84 84 


1595 


UUCGCUUC 


A 


CCUCUGCA 


1085 


UGCAGAGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAAGCGAA 


84 8 5 


1597 


CGCUUCAC 


C 


UCUGCACG 


1086 


CGUGCAGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUGAAGCG 


84 8 6 


1598 


GCUUCACC 


U 


CUGCACGU 


1087 


ACGUGCAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


I GUGAAGC 


84 8 7 


1600 


UUCACCUC 


U 


GCACGUCG 


1088 


CGACGUGC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAGGUGAA 


84 88 


1603 


ACCUCUGC 


A 


CGUCGCAU 


1089 


AUGCGACG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICAGAGGU 


8 4 8 9 


1610 


CACGUCGC 


A 


UGGAGACC 


1090 


GGUCUCCA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICGACGUG 


o ft y u 


1618 


AUGGAGAC 


C 


ACCGUGAA 


1091 


UUCACGGU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUCUCCAU 


Q A Q n 


1619 


UGGAGACC 


A 


CCGUGAAC 


1092 


GUUCACGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGUCUCCA 


Q A QO 
O ft 


1621 


GAGACCAC 


C 


GUGAACGC 


1093 


GCGUUCAC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUGGUCUC 


Q A Q "3 


1630 


GUGAACGC 


C 


CACAGGAA 


1094 


UUCCUGUG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICGUUCAC 


8 4 94 


1631 


UGAACGCC 


C 


ACAGGAAC 


1095 


GUUCCUGU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGCGUUCA 


Q A Q Q 
Oft i?D 


1632 


GAACGCCC 


A 


CAGGAACC 


1096 


GGUUCCUG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGGCGUUC 


8496 


1634 


ACGCCCAC 


A 


GGAACCUG 


1097 


CAGGUUCC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUGGGCGU 


8497 


1640 


ACAGGAAC 


C 


UGCCCAAG 


1098 


CUUGGGCA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUUCCUGU 


8498 


1641 


CAGGAACC 


U 


GCCCAAGG 


1099 


CCUUGGGC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGUUCCUG 


8499 


1644 


GAACCUGC 


C 


CAAGGUCU 


1100 


AGACCUUG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICAGGUUC 


8500 


1645 


AACCUGCC 


C 


AAGGUCUU 


1101 


AAGACCUU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGCAGGUU 


8501 


1646 


ACCUGCCC 


A 


AGGUCUUG 


1102 


CAAGACCU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGGCAGGU 


8502 


1652 


CCAAGGUC 


U 


UGCAUAAG 


1103 


CUUAUGCA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lACCUUGG 


8503 


1656 


GGUCUUGC 


A 


UAAGAGGA 


1104 


UCCUCUUA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICAAGACC 


8504 
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1666 


AAGAGGAC U CUUGGACU 


1105 


AGUCCAAG CUGAUGAG GCCGUUAGGC CGAA lUCCUCUU 


8505 


1668 


GAGGACUC U UGGACUUU 


1106 


AAAGUCCA CUGAUGAG GCCGUUAGGC CGAA lAGUCCUC 


8506 


1674 


UCUUGGAC U UUCAGCAA 


1107 


UUGCUGAA CUGAUGAG GCCGUUAGGC CGAA lUCCAAGA 


8507 


1678 


GGACUUUC A GCAAUGUC 


1108 


GACAUUGC CUGAUGAG GCCGUUAGGC CGAA lAAAGUCC 


8508 


1681 


CUUUCAGC A AUGUCAAC 


1109 


GUUGACAU CUGAUGAG GCCGUUAGGC CGAA ICUGAAAG 


8509 


1687 


GCAAUGUC A ACGACCGA 


1110 


UC6GUCGU CUGAUGAG GCCGUUAGGC CGAA lACAUUGC 


8510 


1693 


UCAACGAC C GACCUUGA 


1111 


UCAAGGUC CUGAUGAG GCCGUUAGGC CGAA lUCGUUGA 


8511 


1697 


CGACCGAC C UUGAGGCA 


1112 


UGCCUCAA CUGAUGAG GCCGUUAGGC CGAA lUCGGUCG 


8512 


1698 


GACCGACC U UGAGGCAU 


1113 


AUGCCUCA CUGAUGAG GCCGUUAGGC CGAA IGUCGGUC 


8513 


1705 


CUUGAGGC A UACUUCAA 


1114 


UUGAAGUA CUGAUGAG GCCGUUAGGC CGAA ICCUCAAG 


8514 


1709 


AGGCAUAC U UCAAAGAC 


1115 


GUCUUUGA CUGAUGAG GCCGUUAGGC CGAA lUAUGCCU 


8515 


1712 


CAUACUUC A AAGACUGU 


1116 


ACAGUCUU CUGAUGAG GCCGUUAGGC CGAA lAAGUAUG 


8516 


1718 


UCAAAGAC U GUGUGUUU 


1117 


AAACACAC CUGAUGAG GCCGUUAGGC CGAA lUCUUUGA 


8517 


1769 


UAAAGGUC U UUGUACUA 


1118 


UAGUACAA CUGAUGAG GCCGUUAGGC CGAA lACCUUUA 


8518 


1776 


CUUUGUAC U AGGAGGCU 


1119 


AGCCUCCU CUGAUGAG GCCGUUAGGC CGAA lUACAAAG 


8519 


1784 


UAGGAGGC U GUAGGCAU 


1120 


AUGCCUAC CUGAUGAG GCCGUUAGGC CGAA ICCUCCUA 


8520 


1791 


CUGUAGGC A UAAAUUGG 


1121 


CCAAUUUA CUGAUGAG GCCGUUAGGC CGAA ICCUACAG 


8521 


1807 


GUGUGUUC A CCAGCACC 


1122 


GGUGCUGG CUGAUGAG GCCGUUAGGC CGAA lAACACAC 


8522 


1809 


GUGUUCAC C AGCACCAU 


1123 


AUGGUGCU CUGAUGAG GCCGUUAGGC CGAA lUGAACAC 


8523 


1810 


UGUUCACC A GCACCAUG 


1124 


CAUGGUGC CUGAUGAG GCCGUUAGGC CGT^ IGUGAACA 


8524 


1813 


UCACCAGC A CCAUGCAA 


1125 


UUGCAUGG CUGAUGAG GCCGUUAGGC CGAA ICUGGUGA 


8525 


1815 


ACCAGCAC C AUGCAACU 


1126 


AGUUGCAU CUGAUGAG GCCGUUAGGC CGAA lUGCUGGU 


8526 


1816 


CCAGCACC A UGCAACUU 


1127 


AAGUUGCA CUGAUGAG GCCGUUAGGC CGAA IGUGCUGG 


8527 


1820 


CACCAUGC A ACUUUUUC 


1128 


GAAAAAGU CUGAUGAG GCCGUUAGGC CGAA ICAUGGUG 


8528 


1823 


CAUGCAAC U UUUUCACC 


1129 


GGUGAAAA CUGAUGAG GCCGUUAGGC CGAA lUUGCAUG 


8529 


1829 


ACUUUUUC A CCUCUGCC 


1130 


GGCAGAGG CUGAUGAG GCCGUUAGGC CGAA lAAAAAGU 


8530 


1831 


UUXJUUCAC C UCUGCCUA 


1131 


UAGGCAGA CUGAUGAG GCCGUUAGGC CGAA lUGAAAAA 


8531 


1832 


UUUUCACC U CUGCCUAA 


1132 


UUAGGCAG CUGAUGAG GCCGUUAGGC CGAA IGUGAAAA 


8532 


1834 


UUCACCUC U GCCUAAUC 


1133 


GAUUAGGC CUGAUGAG GCCGUUAGGC CGAA lAGGUGAA 


8533 


1837 


ACCUCUGC C UAAUCAUC 


1134 


GAUGAUUA CUGAUGAG GCCGUUAGGC CGAA ICAGAGGU 


8534 


1838 


CCUCUGCC U AAUCAUCU 


1135 


AGAUGAUU CUGAUGAG GCCGUUAGGC CGAA IGCAGAGG 


8535 


1843 


GCCUAAUC A UCUCAUGU 


1136 


ACAUGAGA CUGAUGAG GCCGUUAGGC CGAA lAUUAGGC 


8536 


1846 


UAAUCAUC U CAUGUUCA 


1137 


UGAACAUG CUGAUGAG GCCGUUAGGC CGAA lAUGAUUA 


8537 


1848 


AUCAUCUC A UGUUCAUG 


1138 


CAUGAACA CUGAUGAG GCCGUUAGGC CGAA lAGAUGAU 


8538 


1854 


UCAUGUUC A UGUCCUAC 


1139 


GUAGGACA CUGAUGAG GCCGUUAGGC CGAA lAACAUGA 


8539 


1859 


UUCAUGUC C UACUGUUC 


1140 


GAACAGUA CUGAUGAG GCCGUUAGGC CGAA lACAUGAA 


8540 


1860 


UCAUGUCC U ACUGUUCA 


1141 


UGAACAGU CUGAUGAG GCCGUUAGGC CGAA IGACAUGA 


8541 


1863 


UGUCCUAC U GUUCAAGC 


1142 


GCUUGAAC CUGAUGAG GCCGUUAGGC CGAA lUAGGACA 


8542 


1868 


UACUGUUC A AGCCUCCA 


1143 


UGGAGGCU CUGAUGAG GCCGUUAGGC CGAA lAACAGUA 


8543 


1872 


GUUCAAGC C UCCAAGCU 


1144 


AGCUUGGA CUGAUGAG GCCGUUAGGC CGAA ICUUGAAC 


8544 


1873 


UUCAAGCC U CCAAGCUG 


1145 


CAGCUUGG CUGAUGAG GCCGUUAGGC CGAA IGCUUGAA 


8545 


1875 


CAAGCCUC C AAGCUGUG 


1146 


CACAGCUU CUGAUGAG GCCGUUAGGC CGAA lAGGCUUG 


8546 


1876 


AAGCCUCC A AGCUGUGC 


1147 


GCACAGCU CUGAUGAG GCCGUUAGGC CGAA IGAGGCUU 


8547 


1880 


CUCCAAGC U GUGCCUUG 


1148 


CAAGGCAC CUGAUGAG GCCGUUAGGC CGAA ICUUGGAG 


8548 


1885 


AGCUGUGC C UUGGGUGG 


1149 


CCACCCAA CUGAUGAG GCCGUUAGGC CGAA ICACAGCU 


8549 


1886 


GCUGUGCC U UGGGUGGC 


1150 


GCCACCCA CUGAUGAG GCCGUUAGGC CGAA IGCACAGC 


8550 


1895 


UGGGUGGC U UUGGGGCA 


1151 


UGCCCCAA CUGAUGAG GCCGUUAGGC CGAA ICCACCCA 


8551 


1903 


UUUGGGGC A UGGACAUU 


1152 


AAUGUCCA CUGAUGAG GCCGUUAGGC CGAA ICCCCAAA 


8552 


1909 


GCAUGGAC A UUGACCCG 


1153 


CGGGUCAA CUGAUGAG GCCGUUAGGC CGAA lUCCAUGC 


8553 


1915 


ACAUUGAC C CGUAUAAA 


1154 


UUUAUACG CUGAUGAG GCCGUUAGGC CGAA lUCAAUGU 


8554 


1916 


CAUUGACC C GUAUAAAG 


1155 


CUUUAUAC CUGAUGAG GCCGUUAGGC CGAA IGUCAAUG 


8555 
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1935 


UUUGGAGC 


U 


UCUGUGGA 


1156 


UCCACAGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICUCCT^AA 


O 3 DO 


1938 


GGAGCUUC 


U 


GUGGAGUU 


1157 


AACUCCAC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAAGCUCC 


ODD/ 


1949 


GGAGUUAC 


U 


CUCUUUUU 


1158 


AAAAAGAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUAACUCC 


Q c: c Q 
O D Do 


1951 


AGUUACUC 


U 


CUUUUUUG 


1159 


CAAAAAAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAGUAACU 


oDDi? 


1953 


UUACUCUC 


U 


UUUUUGCC 


1160 


GGCAAAAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAGAGUAA 


O D o u 


1961 


UUUUUUGC 


c 


UUCUGACU 


1161 


AGUCAGAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICAAAAAA 


8 5 61 


1962 


UUUUUGCC 


u 


UCUGACUU 


1162 


AAGUCAGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGCAAAAA 


8 562 


1965 


UUGCCUUC 


u 


GACUUCUU 


1163 


AAGAAGUC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAAGGCAA 




1969 


CUUCUGAC 


u 


UCUUUCCU 


1164 


AGGAAAGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUCAGAAG 


O D Oft 


1972 


CUGACUUC 


u 


UUCCUUCU 


1165 


AGAAGGAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAAGUCAG 


Q c: 
O D D D 


1976 


CUUCUUUC 


c 


UUCUAUUC 


1166 


GAAUAGAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAAAGAAG 


O DOO 


1977 


uucuuucc 


u 


UCUAUUCG 


1167 


CGAAUAGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGAAAGAA 


ODD/ 


1980 


uuuccuuc 


u 


AUUCGAGA 


1168 


UCUCGAAU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAAGGAAA 


O D D O 


1991 


UCGAGAUC 


u 


CCUCGACA 


1169 


UGUCGAGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAUCUCGA 


Q £Z Q 

o D b y 


1993 


GAGAUCUC 


c 


UCGACACC 


1170 


GGUGUCGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAGAUCUC 


Q T n 
O D / U 


1994 


AGAUCUCC 


u 


CGACACCG 


1171 


CGGUGUCG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGAGAUCU 


8571 


1999 


UCCUCGAC 


A 


CCGCCUCU 


1172 


AGAGGCGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUCGAGGA 


Q CT^ 
oo f ^ 


2001 


CUCGACAC 


c 


GCCUCUGC 


1173 


GCAGAGGC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUGUCGAG 


OO l J 


2004 


GACACCGC 


c 


UCUGCUCU 


1174 


AGAGCAGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICGGUGUC 


ft ^1 A 
O D / fi 


2005 


ACACCGCC 


u 


CUGCUCUG 


1175 


CAGAGCAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGCGGUGU 


Q C -7 IT 
O D / D 


2007 


ACCGCCUC 


u 


GCUCUGUA 


1176 


UACAGAGC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAGGCGGU 


ft R "7 C 
O D / O 


2010 


GCCUCUGC 


u 


CUGUAUCG 


1177 


CGAUACAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICAGAGGC 


Q tr T T 


2012 


CUCUGCUC 


u 


GUAUCGGG 


1178 


CCCGAUAC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


I AG C AG AG 


ft "7 Q 
O D / O 


2025 


CGGGGGGC 


c 


UUAGAGUC 


1179 


GACUCUAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICCCCCCG 


ft C "7 Q 
O D / 


2026 


GGGGGGCC 


u 


UAGAGUCU 


1180 


AGACUCUA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGCCCCCC 


ft 1^ ft n 

O D O U 


2034 


UUAGAGUC 


u 


CCGGAACA 


1181 


UGUUCCGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lACUCUAA 


Q c: Q 1 


2036 


AGAGUCUC 


c 


GGAACAUU 


1182 


AAUGUUCC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAGACUCU 


Q n: Q o 
O D o ^ 


2042 


UCCX3GAAC 


A 


UUGUUCAC 


1183 


GUGAACAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUUCCGGA 


8583 


2049 


CAUUGUUC 


A 


CCUCACCA 


1184 


UGGUGAGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAACAAUG 


8584 


2051 


UUGUUCAC 


C 


UCACCAUA 


118 5 


UAUGGUGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUGAACAA 


8585 


2052 


UGUUCACC 


U 


CACCAUAC 


1186 


GUAUGGUG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGUGAACA 


O DO O 


2054 


UUCACCUC 


A 


CCAUACGG 


1187 


CCGUAUGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAGGUGAA 


ft tr Q "7 
o D o / 


2056 


CACCUCAC 


C 


AUACGGCA 


1188 


UGCCGUAU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUGAGGUG 


Q c: Q Q 

O D O O 


2057 


ACCUCACC 


A 


UACGGCAC 


1189 


GUGCCGUA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGUGAGGU 


8 58 9 


2064 


CAUACGGC 


A 


CUCAGGCA 


1190 


UGCCUGAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICCGUAUG 


85 90 


2066 


UACGGCAC 


U 


CAGGCAAG 


1191 


CUUGCCUG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUGCCGUA 


85 91 


2068 


CGGCACUC 


A 


GGCAAGCU 


1192 


AGCUUGCC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAGUGCCG 


o D 


2072 


ACUCAGGC 


A 


AGCUAUUC 


1193 


GAAUAGCU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICCUGAGU 


ft c; Q'i 


2076 


AGGCAAGC 


U 


AUUCUGUG 


1194 


CACAGAAU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICUUGCCU 


ft QA 
O D 


2081 


AGCUAUUC 


U 


GUGUUGGG 


1195 


CCCAACAC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAAUAGCU 


O D y D 


2105 


GAUGAAUC 


U 


AGCCACCU 


1196 


AGGUGGCU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAUUCAUC 


O D i? D 


2109 


AAUCUAGC 


C 


ACCUGGGU 


1197 


ACCCAGGU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICUAGAUU 


O D 17 / 


2110 


AUCUAGCC 


A 


CCUGGGUG 


1198 


CACCCAGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGCUAGAU 


8598 


2112 


CUAGCCAC 


C 


UGGGUGGG 


1199 


CCCACCCA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUGGCUAG 


8599 


2113 


UAGCCACC 


U 


GGGUGGGA 


1200 


UCCCACCC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGUGGCUA 


8600 


2138 


GGAAGAUC 


C 


AGCAUCCA 


1201 


UGGAUGCU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAUCUUCC 


8601 


2139 


GAAGAUCC 


A 


GCAUCCAG 


1202 


CUGGAUGC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGAUCUUC 


8602 


2142 


GAUCCAGC 


A 


UCCAGGGA 


1203 


UCCCUGGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICUGGAUC 


8603 


2145 


CCAGCAUC 


C 


AGGGAAUU 


1204 


AAUUCCCU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAUGCUGG 


8604 


2146 


CAGCAUCC 


A 


GGGAAUUA 


1205 


UAAUUCCC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGAUGCUG 


8605 


2161 


UAGUAGUC 


A 


GCUAUGUC 


1206 


GACAUAGC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lACUACUA 


8606 
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2164 


UAGUCAGC U AUGUCAAC 


1207 


GUUGACAU CUGAUGAG GCCGUUAGGC CGAA ICUGACUA 


O O U / 


2170 


GCUAUGUC A ACGUUAAU 


1208 


AUUAACGU CUGAUGAG GCCGUUAGGC CGAA lACAUAGC 


8 6 0 8 


2185 


AUAUGGGC C UAAAAAUC 


1209 


GAUUUUUA CUGAUGAG GCCGUUAGGC CGAA ICCCAUAU 




2186 


UAUGGGCC U AAAAAUCA 


1210 


UGAUUUUU CUGAUGAG GCCGUUAGGC CGAA IGCCCAUA 


8610 


2194 


UAAAAAUC A GACAACUA 


1211 


UAGUUGUC CUGAUGAG GCCGUUAGGC CGAA lAUUUUUA 


8611 


2198 


AAUCAGAC A ACUAUUGU 


1212 


ACAAUAGU CUGAUGAG GCCGUUAGGC CGAA lUCUGAUU 


8 612 


2201 


CAGACAAC U AUUGUGGU 


1213 


ACCACAAU CUGAUGAG GCCGUUAGGC CGAA lUUGUCUG 


8613 


2213 


GUGGUUUC A CAUUUCCU 


1214 


AGGAAAUG CUGAUGAG GCCGUUAGGC CGAA lAAACCAC 


8 6 14 


2215 


GGUUUCAC A UUUCCUGU 


1215 


ACAGGAAA CUGAUGAG GCCGUUAGGC CGAA lUGAAACC 


O D JL D 


2220 


CACAUUUC C UGUCUUAC 


1216 


GUAAGACA CUGAUGAG GCCGUUAGGC CGAA lAAAUGUG 


O D J. O 


2221 


ACAUUUCC U GUCUUACU 


1217 


AGUAAGAC CUGAUGAG GCCGUUAGGC CGAA IGAAAUGU 


O O J. / 


2225 


UUCCUGUC U UACUUUUG 


1218 


CAAAAGUA CUGAUGAG GCCGUUAGGC CGAA lACAGGAA 




2229 


UGUCUUAC U UUUGGGCG 


1219 


CGCCCAAA CUGAUGAG GCCGUUAGGC CGAA lUAAGACA 


O D J. J7 


2244 


CGAGAAAC U GUUCUUGA 


1220 


UCAAGAAC CUGAUGAG GCCGUUAGGC CGAA lUUUCUCG 




2249 


AACUGUUC U UGAAUAUU 


1221 


AAUAUUCA CUGAUGAG GCCGUUAGGC CGAA lAACAGUU 


O O Z X 


2265 


UUGGUGUC U UUUGGAGU 


1222 


ACUCCAAA CUGAUGAG GCCGUUAGGC CGAA lACACCAA 


O O ^ Z 


2284 


GGAUUCGC A CUCCUCCU 


1223 


AGGAGGAG CUGAUGAG GCCGUUAGGC CGAA ICGAAUCC 


Q C O "2 
O D ^ O 


2286 


AUUCGCAC U CCUCCUGC 


1224 


GCAGGAGG CUGAUGAG GCCGUUAGGC CGAA lUGCGAAU 


R O A 


2288 


UCGCACUC C UCCUGCAU 


1225 


AUGCAGGA CUGAUGAG GCCGUUAGGC CGAA lAGUGCGA 


8625 


2289 


CGCACUCC U CCUGCAUA 


1226 


UAUGCAGG CUGAUGAG GCCGUUAGGC CGAA IGAGUGCG 


8 626 


2291 


CACUCCUC C UGCAUAUA 


1227 


UAUAUGCA CUGAUGAG GCCGUUAGGC CGAA lAGGAGUG 


O D ^ / 


2292 


ACUCCUCC U GCAUAUAG 


1228 


CUAUAUGC CUGAUGAG GCCGUUAGGC CGAA IGAGGAGU 


Q <^ O Q 
t5 O Z O 


2295 


CCUCCUGC A UAUAGACC 


1229 


GGUCUAUA CUGAUGAG GCCGUUAGGC CGAA ICAGGAGG 


ft A 9 Q 
O D Z J7 


2303 


AUAUAGAC C ACCAAAUG 


1230 


CAUUUGGU CUGAUGAG GCCGUUAGGC CGAA lUCUAUAU 


fl T n 

O O J u 


2304 


UAUAGACC A CCAAAUGC 


1231 


GCAUUUGG CUGAUGAG GCCGUUAGGC CGAA IGUCUAUA 


8631 


2306 


UAGACCAC C AAAUGCCC 


1232 


GGGCAUUU CUGAUGAG GCCGUUAGGC CGT^ lUGGUCUA 


o o o ^ 


2307 


AGACCACC A AAUGCCCC 


1233 


GGGGCAUU CUGAUGAG GCCGUUAGGC CGT^ IGUGGUCU 


O DO J 


2313 


CCAAAUGC C CCUAUCUU 


1234 


AAGAUAGG CUGAUGAG GCCGUUAGGC CGAA ICAUUUGG 


O D O ft 


2314 


CAAAUGCC C CUAUCUUA 


1235 


UAAGAUAG CUGAUGAG GCCGUUAGGC CGAA IGCAUUUG 


o b -5 b 


2315 


AAAUGCCC C UAUCUUAU 


1236 


AUAAGAUA CUGAUGAG GCCGUUAGGC CGAA IGGCAUUU 


O D J D 


2316 


AAUGCCCC U AUCUUAUC 


1237 


GAUAAGAU CUGAUGAG GCCGUUAGGC CGAA IGGGCAUU 


ft <C "5 '7 
O D J / 


2320 


CCCCUAUC U UAUCAACA 


1238 


UGUUGAUA CUGAUGAG GCCGUUAGGC CGAA lAUAGGGG 


ft ft 
O O J O 


2325 


AUCUUAUC A ACACUUCC 


1239 


GGAAGUGU CUGAUGAG GCCGUUAGGC CGAA lAUAAGAU 


O D J 


2328 


UUAUCAAC A CUUCCGGA 


1240 


UCCGGAAG CUGAUGAG GCCGUUAGGC CGAA lUUGAUAA 


8 64 0 


2330 


AUCAACAC U UCCGGAAA 


1241 


UUUCCGGA CUGAUGAG GCCGUUAGGC CGAA lUGXJUGAU 


O D4 X 


2333 


AACACUUC C GGAAACUA 


1242 


UAGUUUCC CUGAUGAG GCCGUUAGGC CGAA lAAGUGUU 


Q O 


2340 


CCGGAAAC U ACUGUUGU 


1243 


ACAACAGU CUGAUGAG GCCGUUAGGC CGAA lUUUCCGG 


O Ort J 


2343 


GAAACUAC U GUUGUUAG 


1244 


CUAACAAC CUGAUGAG GCCGUUAGGC CGAA lUAGUUUC 


O Drift 


2362 


GAAGAGGC A GGUCCCCU 


1245 


AGGGGACC CUGAUGAG GCCGUUAGGC CGAA ICCUCUUC 


ft R 
O D *± D 


2367 


GGCAGGUC C CCUAGAAG 


1246 


CUUCUAGG CUGAUGAG GCCGUUAGGC CGAA lACCUGCC 


O D ft D 


2368 


GCAGGUCC C CUAGAAGA 


1247 


UCUUCUAG CUGAUGAG GCCGUUAGGC CGAA IGACCUGC 


O Dft / 


2369 


CAGGUCCC C UAGT^GAA 


1248 


UUCUUCUA CUGAUGAG GCCGUUAGGC CGAA IGGACCUG 


ft CzL ft 
O Oft O 


2370 


AGGUCCCC U AGAAGAAG 


1249 


CUUCUUCU CUGAUGAG GCCGUUAGGC CGAA IGGGACCU 


8649 


2382 


AGAAGAAC U CCCUCGCC 


1250 


GGCGAGGG CUGAUGAG GCCGUUAGGC CGAA lUUCUUCU 


8650 


2384 


AAGAACUC C CUCGCCUC 


1251 


GAGGCGAG CUGAUGAG GCCGUUAGGC CGAA lAGUUCUU 


8651 


2385 


AGAACUCC C UCGCCUCG 


1252 


CGAGGCGA CUGAUGAG GCCGUUAGGC CGAA IGAGUUCU 


8652 


2386 


GAACUCCC U CGCCUCGC 


1253 


GCGAGGCG CUGAUGAG GCCGUUAGGC CGAA IGGAGUUC 


8653 


2390 


UCCCUCGC C UCGCAGAC 


1254 


GUCUGCGA CUGAUGAG GCCGUUAGGC CGAA ICGAGGGA 


8654 


2391 


CCCUCGCC U CGCAGACG 


1255 


CGUCUGCG CUGAUGAG GCCGUUAGGC CGAA IGCGAGGG 


8655 


2395 


CGCCUCGC A GACGAAGG 


1256 


CCUUCGUC CUGAUGAG GCCGUUAGGC CGAA ICGAGGCG 


8656 


2406 


CGAAGGUC U CAAUCGCC 


1257 


GGCGAUUG CUGAUGAG GCCGUUAGGC CGAA lACCUUCG 


8657 
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2408 


AAGGUCUC A AUCGCCGC 


1258 


GCGGCGAU CUGAUGAG GCCGUUAGGC CGAA lAGACCUU 


8658 


2414 


UCAAUCGC C GCGUCGCA 


1259 


UGCGACGC CUGAUGAG GCCGUUAGGC CGAA ICGAUUGA 


8659 


2422 


CGCGUCGC A GAAGAUCU 


1260 


AGAUCUUC CUGAUGAG GCCGUUAGGC CGAA ICGACGCG 


o o o u 


2430 


AGAAGAUC U CAAUCUCG 


1261 


CGAGAUUG CUGAUGAG GCCGUUAGGC CGAA lAUCUUCU 


8661 


2432 


AAGAUCUC A AUCUCGGG 


1262 


CCCGAGAU CUGAUGAG GCCGUUAGGC CGAA lAGAUCUU 


8662 


2436 


UCUCAAUC U CGGGAAUC 


1263 


GAUUCCCG CUGAUGAG GCCGUUAGGC CGAA lAUUGAGA 


8663 


2445 


CGGGAAUC U CAAUGUUA 


1264 


UAACAUUG CUGAUGAG GCCGUUAGGC CGAA lAUUCCCG 


8664 


2447 


GGAAUCUC A AUGUUAGU 


1265 


ACUAACAU CUGAUGAG GCCGUUAGGC CGAA lAGAUUCC 


8665 


2460 


UAGUAUUC C UUGGACAC 


1266 


GUGUCCAA CUGAUGAG GCCGUUAGGC CGAA lAAUACUA 


8666 


2461 


AGUAUUCC U UGGACACA 


1267 


UGUGUCCA CUGAUGAG GCCGUUAGGC CGAA IGAAUACU 


ODD/ 


2467 


CCUUGGAC A CAUAAGGU 


1268 


ACCUUAUG CUGAUGAG GCCGUUAGGC CGAA lUCCAAGG 


8668 


2469 


UUGGACAC A UAAGGUGG 


1269 


CCACCUUA CUGAUGAG GCCGUUAGGC CGAA lUGUCCAA 


O D D J7 


2483 


UGGGAAAC U UUACGGGG 


1270 


CCCCGUAA CUGAUGAG GCCGUUAGGC CGAA lUUUCCCA 


P 7 O 
O D / 


2493 


UACGGGGC U UUAUUCUU 


1271 


AAGAAUAA CUGAUGAG GCCGUUAGGC CGAA ICCCCGUA 


71 
O D / ± 


2500 


CUUUAUUC U UCUACGGU 


1272 


ACCGUAGA CUGAUGAG GCCGUUAGGC CGAA lAAUAAAG 


8672 


2503 


UAUUCUUC U ACGGUACC 


1273 


GGUACCGU CUGAUGAG GCCGUUAGGC CGAA lAAGAAUA 


8673 


2511 


UACGGUAC C UUGCUUUA 


1274 


UAAAGCAA CUGAUGAG GCCGUUAGGC CGAA lUACCGUA 


O D / ft 


2512 


ACGGUACC U UGCUUUAA 


1275 


UUAAAGCA CUGAUGAG GCCGUUAGGC CGAA IGUACCGU 


86 7 5 


2516 


UACCUUGC U UUAAUCCU 


1276 


AGGAUUAA CUGAUGAG GCCGUUAGGC CGAA ICAAGGUA 


8676 


2523 


CUUUAAUC C UAAAUGGC 


1277 


GCCAUUUA CUGAUGAG GCCGUUAGGC CGAA lAUUAAAG 


8677 


2524 


UUUAAUCC U TW^UGGCA 


1278 


UGCCAUUU CUGAUGAG GCCGUUAGGC CGAA IGAUUAAA 


8 6 7 8 


2532 


UAAAUGGC A AACUCCUU 


1279 


AAGGAGUU CUGAUGAG GCCGUUAGGC CGAA ICCAUUUA 


8 67 9 


2536 


UGGGAAAC U CCUUCUUU 


1280 


AAAGAAGG CUGAUGAG GCCGUUAGGC CGAA lUUUGCCA 


ft A n 
o o o u 


2538 


GCAAACUC C UUCUUUUC 


1281 


GAAAAGAA CUGAUGAG GCCGUUAGGC CGAA lAGUUUGC 


8 681 


2539 


CAAACUCC U UCUUUUCC 


1282 


GGAAAAGA CUGAUGAG GCCGUUAGGC CGAA IGAGUUUG 


8682 


2542 


ACUCCUUC U UUUCCUGA 


1283 


UCAGGAAA CUGAUGAG GCCGUUAGGC CGAA lAAGGAGU 


ft ft T 

O D o ^ 


2547 


UUCUUUUC C UGACAUUC 


1284 


GAAUGUCA CUGAUGAG GCCGUUAGGC CGAA lAAAAGAA 


O D O fi 


2548 


UCUUUUCC U GACAUUCA 


1285 


UGAAUGUC CUGAUGAG GCCGUUAGGC CGAA IGAAAAGA 


Q <C ft 
C5 D O D 


2552 


UUCCUGAC A UUCAUUUG 


1286 


CAAAUGAA CUGAUGAG GCCGUUAGGC CGAA lUCAGGAA 


ft ^ ft ^ 
O O O D 


2556 


UGACAUUC A UUUGCAGG 


1287 


CCUGCAAA CUGAUGAG GCCGUUAGGC CGAA lAAUGUCA 


ft C ft 7 
O D O / 


2562 


UCAUUUGC A GGAGGACA 


1288 


UGUCCUCC CUGAUGAG GCCGUUAGGC CGAA ICAAAUGA 


ft ft ft 
O D O O 


2570 


AGGAGGAC A UUGUUGAU 


1289 


AUCAACAA CUGAUGAG GCCGUUAGGC CGAA lUCCUCCU 


868 9 


2589 


AUGUAAGC A AUUUGUGG 


1290 


CCACAAAU CUGAUGAG GCCGUUAGGC CGAA ICUUACAU 


ft Qn 

O D ^ U 


2601 


UGUGGGGC C CCUUACAG 


1291 


CUGUAAGG CUGAUGAG GCCGUUAGGC CGAA ICCCCACA 


o O J? X 


2602 


GUGGGGCC C CUUACAGU 


1292 


ACUGUAAG CUGAUGAG GCCGUUAGGC CGAA IGCCCCAC 


ft C Q7 


2603 


UGGGGCCC C UUACAGUA 


1293 


UACUGUAA CUGAUGAG GCCGUUAGGC CGAA IGGCCCCA 


ft <^ Q T 
o O l7 J 


2604 


GGGGCCCC U UACAGUAA 


1294 


UUACUGUA CUGAUGAG GCCGUUAGGC CGAA IGGGCCCC 


ft QA 


2608 


CCCCUUAC A GUAAAUGA 


1295 


UCAUUUAC CUGAUGAG GCCGUUAGGC CGAA lUAAGGGG 


8695 


2621 


AUGAAAAC A GGAGACUU 


1296 


AAGUCUCC CUGAUGAG GCCGUUAGGC CGAA lUUUUCAU 


8696 


2628 


CAGGAGAC U UAAAUUAA 


1297 


UUAAUUUA CUGAUGAG GCCGUUAGGC CGAA lUCUCCUG 


ft Q7 
O O / 


2638 


AAAUUAAC U AUGCCUGC 


1298 


GCAGGCAU CUGAUGAG GCCGUUAGGC CGAA lUUAAUUU 


ft fi Qft 
O D J7 O 


2643 


AACUAUGC C UGCUAGGU 


1299 


ACCUAGCA CUGAUGAG GCCGUUAGGC CGAA ICAUAGUU 


8699 


2644 


ACUAUGCC U GCUAGGUU 


1300 


AACCUAGC CUGAUGAG GCCGUUAGGC CGAA IGCAUAGU 


8700 


2647 


AUGCCUGC U AGGUUUUA 


1301 


UAAAACCU CUGAUGAG GCCGUUAGGC CGAA ICAGGCAU 


8701 


2658 


GUUUUAUC C CAAUGUUA 


1302 


UAACAUUG CUGAUGAG GCCGUUAGGC CGAA lAUAAAAC 


8702 


2659 


UUUUAUCC C AAUGUUAC 


1303 


GUAACAUU CUGAUGAG GCCGUUAGGC CGAA IGAUAAAA 


8703 


2660 


UUUAUCCC A AUGUUACU 


1304 


AGUAACAU CUGAUGAG GCCGUUAGGC CGAA IGGAUAAA 


8704 


2668 


AAUGUUAC U AAAUAUUU 


1305 


AAAUAUUU CUGAUGAG GCCGUUAGGC CGAA lUAACAUU 


8705 


2679 


AUAUUUGC C CUUAGAUA 


1306 


UAUCUAAG CUGAUGAG GCCGUUAGGC CGAA ICAAAUAU 


8706 


2680 


UAUUUGCC C UUAGAUAA 


1307 


UUAUCUAA CUGAUGAG GCCGUUAGGC CGAA IGCAAAUA 


8707 


2681 


AUUUGCCC U UAGAUAAA 


1308 


UUUAUCUA CUGAUGAG GCCGUUAGGC CGAA IGGCAAAU 


8708 
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2696 


AAGGGAUC 


A 


AACCGUAU 


1309 


AUACGGUU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAUCCCUU 


Q T O 


2700 


GAUCAAAC 


C 


GUAUUAUC 


1310 


GAUAAUAC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUUUGAUC 


o / ± u 


2709 


GUAUUAUC 


C 


AGAGUAUG 


1311 


CAUACUCU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAUAAUAC 


O / ± ± 


2710 


UAUUAUCC 


A 


GAGUAUGU 


1312 


ACAUACUC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGAUAAUA 




2121 


AGUUAAUC 


A 


UUACUUCC 


1313 


GGAAGUAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAUUAACU 


Q '7 T "3 
O / J. J 


2732 


AUCAUUAC 


U 


UCCAGACG 


1314 


CGUCUGGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUAAUGAU 


O / 2.*± 


2735 


AUUACUUC 


C 


AGACGCGA 


1315 


UCGCGUCU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAAGUAAU 


O / X D 


2736 


UUACUUCC 


A 


GACGCGAC 


1316 


GUCGCGUC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGAAGUAA 


Q '7 T C 
O / J. O 


2745 


GACGCGAC 


A 


UUAUUUAC 


1317 


GUAAAUAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUCGCGUC 


D "7 1 T 


2754 


UUAUUUAC 


A 


CACUCUUU 


1318 


AAAGAGUG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUAAAUAA 


Q "7 T Q 
O / J.O 


2756 


AUUUACAC 


A 


CUCUUUGG 


1319 


CCAAAGAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUGUAAAU 


0*710 


2758 


UUACACAC 


U 


CUUUGGAA 


1320 


UUCCAAAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUGUGUAA 


O U 


2760 


ACACACUC 


U 


UUGGAAGG 


1321 


CCUUCCAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAGUGUGU 


8 721 


2777 


CGGGGAUC 


U 


UAUAUAAA 


1322 


UUUAUAUA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAUCCCCG 


8 722 


2794 


AGAGAGUC 


c 


ACACGUAG 


1323 


CUACGUGU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lACUCUCU 


8 7 2 3 


2795 


GAGAGUCC 


A 


CACGUAGC 


1324 


GCUACGUG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGACUCUC 


8 724 


2797 


GAGUCCAC 


A 


CGUAGCGC 


1325 


GCGCUACG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUGGACUC 


Q "7 O C 


2806 


CGUAGCGC 


C 


UCAUUUUG 


1326 


CAAAAUGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICGCUACG 


8726 


2807 


GUAGCGCC 


u 


CAUUUUGC 


1327 


GCAAAAUG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGCGCUAC 


Q '7 O 


2809 


AGCGCCUC 


A 


UUUUGCGG 


1328 


CCGCAAAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAGGCGCU 


0*700 


2821 


UGCGGGUC 


A 


CCAUAUUC 


1329 


GAAUAUGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lACCCGCA 




2823 


CGGGUCAC 


C 


AUAUUCUU 


1330 


AAGAAUAU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUGACCCG 


873 0 


2824 


GGGUCACC 


A 


UAUUCUUG 


1331 


CAAGAAUA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGUGACCC 


Q "7 "i T 
O / J ± 


2830 


CCAUAUUC 


U 


UGGGAACA 


1332 


UGUUCCCA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAAUAUGG 


Q "7 "5 "7 


2838 


UUGGGAAC 


A 


AGAUCUAC 


1333 


GUAGAUCU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUUCCCAA 


Q "7 "5 "3 


2844 


ACAAGAUC 


U 


ACAGCAUG 


1334 


CAUGCUGU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAUCUUGU 


87 34 


2847 


AGAUCUAC 


A 


GCAUGGGA 


1335 


UCCCAUGC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUAGAUCU 


8735 


2850 


UCUACAGC 


A 


UGGGAGGU 


1336 


ACCUCCCA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICUGUAGA 


8 7 36 


2864 


GGUUGGUC 


U 


UCCAAACC 


1337 


GGUUUGGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lACCAACC 


8 7 37 


2867 


UGGUCUUC 


C 


AAACCUCG 


1338 


CGAGGUUU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAAGACCA 


873 8 


2868 


GGUCUUCC 


A 


AACCUCGA 


1339 


UCGAGGUU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGAAGACC 


8 7 3 9 


2872 


UUCCAAAC 


C 


UCGAAAAG 


1340 


CUUUUCGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUUUGGAA 


8 74 0 


2873 


UCCAAACC 


U 


CGAAAAGG 


1341 


CCUUUUCG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGUUUGGA 


8 741 


2883 


GAAAAGGC 


A 


UGGGGACA 


1342 


UGUCCCCA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICCUUUUC 


8742 


2891 


AUGGGGAC 


A 


AAUCUUUC 


1343 


GAAAGAUU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUCCCCAU 


8 743 


2896 


GACAAAUC 


U 


trUCUGUCC 


1344 


GGACAGAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAUUUGUC 


8 744 


2900 


AAUCUUUC 


U 


GUCCCCAA 


1345 


UUGGGGAC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAAAGAUU 


8745 


2904 


UUUCUGUC 


C 


CCAAUCCC 


1346 


GGGAUUGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lACAGAAA 


0.1 A cz 

O / D 


2905 


UUCUGUCC 


C 


CAAUCCCC 


1347 


GGGGAUUG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGACAGAA 


an A "J 
o / ft / 


2906 


UCUGUCCC 


C 


AAUCCCCU 


1348 


AGGGGAUU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


I GG AC AG A 


874 8 


2907 


CUGUCCCC 


A 


AUCCCCUG 


1349 


CAGGGGAU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGGGACAG 


874 9 


2911 


CCCCAAUC 


C 


CCUGGGAU 


1350 


AUCCCAGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAUUGGGG 


8 7 50 


2912 


CCCAAUCC 


C 


CUGGGAUU 


1351 


AAUCCCAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGAUUGGG 


8751 


2913 


CCAAUCCC 


c 


UGGGAUUC 


1352 


GAAUCCCA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGGAUUGG 


8752 


2914 


CAAUCCCC 


u 


GGGAUUCU 


1353 


AGAAUCCC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGGGAUUG 


8753 


2922 


UGGGAUUC 


u 


UCCCCGAU 


1354 


AUCGGGGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAAUCCCA 


8754 


2925 


GAUUCUUC 


c 


CCGAUCAU 


1355 


AUGAUCGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAAGAAUC 


8755 


2926 


AUUCUUCC 


c 


CGAUCAUC 


1356 


GAUGAUCG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGAAGAAU 


8756 


2927 


uucuuccc 


c 


GAUCAUCA 


1357 


UGAUGAUC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGGAAGAA 


8757 


2932 


CCCCGAUC 


A 


UCAGUUGG 


1358 


CCAACUGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAUCGGGG 


8758 


2935 


CGAUCAUC 


A 


GUUGGACC 


1359 


GGUCCAAC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAUGAUCG 


8759 
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2943 


AGUUGGAC 


C 


CUGCAUUC 


1360 


GAAUGCAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUCCAACU 


8760 


2944 


GUUGGACC 


C 


UGCAUUCA 


1361 


UGAAUGCA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGUCCAAC 


O / K>± 


2945 


UUGGACCC 


u 


GCAUUCAA 


1362 


UUGAAUGC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGGUCCAA 


8 762 


2948 


GACCCUGC 


A 


UUCAAAGC 


1363 


GCUUUGAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICAGGGUC 


8 763 


2952 


CUGCAUUC 


A 


AAGCCAAC 


1364 


GUUGGCUU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAAUGCAG 


8764 


2957 


UUCAAAGC 


C 


AACUCAGU 


1365 


ACUGAGUU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICUUUGAA 


Q T C C 


2958 


UCAAAGCC 


A 


ACUCAGUA 


1366 


UACUGAGU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGCUUUGA 


O / D O 


2961 


AAGCCAAC 


U 


CAGUAAAU 


1367 


AUUUACUG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUUGGCUU 


8767 


2963 


GCCAACUC 


A 


GUAAAUCC 


1368 


GGAUUUAC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAGUUGGC 


87 68 


2971 


AGUAAAUC 


C 


AGAUUGGG 


1369 


CCCAAUCU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAUUUACU 


87 69 


2972 


GUAAAUCC 


A 


GAUUGGGA 


1370 


UCCCAAUC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGAUUUAC 


8770 


2982 


AUUGGGAC 


C 


UCAACCCG 


1371 


CGGGUUGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUCCCAAU 


8771 


2983 


UUGGGACC 


u 


CAACCCGC 


1372 


GCGGGUUG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGUCCCAA 


8772 


2985 


GGGACCUC 


A 


ACCCGCAC 


1373 


GUGCGGGU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAGGUCCC 


8 773 


2988 


ACCUCAAC 


C 


CGCACAAG 


1374 


CUUGUGCG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUUGAGGU 


8 774 


2989 


CCUCAACC 


c 


GCACAAGG 


1375 


CCUUGUGC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGUUGAGG 


877 5 


2992 


CAACCCGC 


A 


CAAGGACA 


1376 


UGUCCUUG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICGGGUUG 


8776 


2994 


ACCCGCAC 


A 


AGGACAAC 


1377 


GUUGUCCU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUGCGGGU 


QUI 


3000 


ACAAGGAC 


A 


ACUGGCCG 


1378 


CGGCCAGU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUCCUUGU 


87 78 


3003 


AGGACAAC 


U 


GGCCGGAC 


1379 


GUCCGGCC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUUGUCCU 


8779 


3007 


CAACUGGC 


c 


GGACGCCA 


1380 


UGGCGUCC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICCAGUUG 


8780 


3014 


CCGGACGC 


c 


AACAAGGU 


1381 


ACCUUGUU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICGUCCGG 


8 7 81 


3015 


CGGACGCC 


A 


ACAAGGUG 


1382 


CACCUUGU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGCGUCCG 


8 782 


3018 


ACGCCAAC 


A 


AGGUGGGA 


1383 


UCCCACCU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUUGGCGU 


8 783 


3035 


GUGGGAGC 


A 


UUCGGGCC 


1384 


GGCCCGAA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICUCCCAC 


8784 


3043 


AUUCGGGC 


C 


AGGGUUCA 


1385 


UGAACCCU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICCCGAAU 


8785 


3044 


UUCGGGCC 


A 


GGGUUCAC 


1386 


GUGAACCC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGCCCGAA 


8786 


3051 


CAGGGUUC 


A 


CCCCUCCC 


1387 


GGGAGGGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAACCCUG 


8 787 


3053 


GGGUUCAC 


C 


CCUCCCCA 


1388 


UGGGGAGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUGAACCC 


8788 


3054 


GGUUCACC 


c 


CUCCCCAU 


1389 


AUGGGGAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGUGAACC 


878 9 


3055 


GUUCACCC 


c 


UCCCCAUG 


13 90 


CAUGGGGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGGUGAAC 


8790 


3056 


UUCACCCC 


u 


CCCCAUGG 


1391 


CCAUGGGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGGGUGAA 


8791 


3058 


CACCCCUC 


c 


CCAUGGGG 


1392 


CCCCAUGG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAGGGGUG 


8 792 


3059 


ACCCCUCC 


c 


CAUGGGGG 


1393 


CCCCCAUG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGAGGGGU 


8793 


3060 


ccccuccc 


c 


AUGGGGGA 


1394 


UCCCCCAU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGGAGGGG 


8 794 


3061 


CCOJCCCC 


A 


UGGGGGAC 


1395 


GUCCCCCA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGGGAGGG 


8795 


3070 


UGGGGGAC 


u 


GUUGGGGU 


1396 


ACCCCAAC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUCCCCCA 


8 7 96 


3084 


GGUGGAGC 


c 


CUCACGCU 


1397 


AGCGUGAG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICUCCACC 


8 7 97 


3085 


GUGGAGCC 


c 


UCACGCUC 


1398 


GAGCGUGA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGCUCCAC 


8 798 


3086 


UGGAGCCC 


u 


CACGCUCA 


1399 


UGAGCGUG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGGCUCCA 


8 799 


3088 


GAGCCCUC 


A 


CGCUCAGG 


1400 


CCUGAGCG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAGGGCUC 


8800 


3092 


CCUCACGC 


U 


CAGGGCCU 


1401 


AGGCCCUG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICGUGAGG 


8 801 


3094 


UCACGCUC 


A 


GGGCCUAC 


1402 


GUAGGCCC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAGCGUGA 


8802 


3099 


CUCAGGGC 


C 


UACUCACA 


1403 


UGUGAGUA 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICCCUGAG 


8803 


3100 


UCAGGGCC 


u 


ACUCACAA 


1404 


UUGUGAGU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGCCCUGA 


8804 


3103 


GGGCCUAC 


u 


CACAACUG 


1405 


CAGUUGUG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUAGGCCC 


8805 


3105 


GCCUACUC 


A 


CAACUGUG 


1406 


CACAGUUG 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lAGUAGGC 


8806 


3107 


CUACUCAC 


A 


ACUGUGCC 


1407 


GGCACAGU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUGAGUAG 


8807 


3110 


CUCACAAC 


U 


GUGCCAGC 


1408 


GCUGGCAC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


lUUGUGAG 


8808 


3115 


AACUGUGC 


c 


AGCAGCUC 


1409 


GAGCUGCU 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


ICACAGUU 


8809 


3116 


ACUGUGCC 


A 


GCAGCUCC 


1410 


GGAGCUGC 


CUGAUGAG 


GCCGUUAGGC 


CGAA 


IGCACAGU 


8810 
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3119 


GUGCCAGC A GCUCCUCC 


1411 


GGAGGAGC CUGAUGAG GCCGUUAGGC CGAA ICUGGCAC 


O O X J- 


3122 


CCAGCAGC U CCUCCUCC 


1412 


GGAGGAGG CUGAUGAG GCCGUUAGGC CGAA ICUGCUGG 




3124 


AGCAGCUC C UCCUCCUG 


1413 


CAGGAGGA CUGAUGAG GCCGUUAGGC CGAA lAGCUGCU 




3125 


GCAGCUCC U CCUCCUGC 


1414 


GCAGGAGG CUGAUGAG GCCGUUAGGC CGAA IGAGCUGC 


8 814 


3127 


AGCUCCUC C UCCUGCCU 


1415 


AGGCAGGA CUGAUGAG GCCGUUAGGC CGAA lAGGAGCU 


8815 


3128 


GCUCCUCC U CCUGCCUC 


1416 


GAGGCAGG CUGAUGAG GCCGUUAGGC CGAA IGAGGAGC 


O O -L D 


3130 


UCCUCCUC C UGCCUCCA 


1417 


UGGAGGCA CUGAUGAG GCCGUUAGGC CGAA lAGGAGGA 


OO ± / 


3131 


CCUCCUCC U GCCUCCAC 


1418 


GUGGAGGC CUGAUGAG GCCGUUAGGC CGAA IGAGGAGG 


8818 


3134 


CCUCCUGC C UCCACCAA 


1419 


UUGGUGGA CUGAUGAG GCCGUUAGGC CGAA ICAGGAGG 


8819 


3135 


CUCCUGCC U CCACCAAU 


1420 


AUUGGUGG CUGAUGAG GCCGUUAGGC CGAA IGCAGGAG 


8 82 0 


3137 


CCUGCCUC C ACCAAUCG 


1421 


CGAUUGGU CUGAUGAG GCCGUUAGGC CGAA lAGGCAGG 


8821 


3138 


CUGCCUCC A CCAAUCGG 


1422 


CCGAUUGG CUGAUGAG GCCGUUAGGC CGAA IGAGGCAG 


8 822 


3140 


GCCUCCAC C AAUCGGCA 


1423 


UGCCGAUU CUGAUGAG GCCGUUAGGC CGAA lUGGAGGC 


882 3 


3141 


CCUCCACC A AUCGGCAG 


1424 


CUGCCGAU CUGAUGAG GCCGUUAGGC CGAA IGUGGAGG 


8824 


3148 


CAAUCGGC A GUCAGGAA 


1425 


UUCCUGAC CUGAUGAG GCCGUUAGGC CGAA ICCGAUUG 


8825 


3152 


CGGCAGUC A GGAAGGCA 


1426 


UGCCUUCC CUGAUGAG GCCGUUAGGC CGAA lACUGCCG 


8826 


3160 


AGGAAGGC A GCCUACUC 


1427 


GAGUAGGC CUGAUGAG GCCGUUAGGC CGAA ICCUUCCU 


8 82 7 


3163 


AAGGCAGC C UACUCCCU 


1428 


AGGGAGUA CUGAUGAG GCCGUUAGGC CGAA ICUGCCUU 


882 8 


3164 


AGGCAGCC U ACUCCCUU 


1429 


AAGGGAGU CUGAUGAG GCCGUUAGGC CGAA IGCUGCCU 


8 82 9 


3167 


CAGCCUAC U CCCUUAUC 


1430 


GAUAAGGG CUGAUGAG GCCGUUAGGC CGAA lUAGGCUG 


883 0 


3169 


GCCUACUC C CUUAUCUC 


1431 


GAGAUAAG CUGAUGAG GCCGUUAGGC CGAA lAGUAGGC 


8 8 31 


3170 


CCUACUCC C UUAUCUCC 


1432 


GGAGAUAA CUGAUGAG GCCGUUAGGC CGAA IGAGUAGG 


8832 


3171 


CUACUCCC U UAUCUCCA 


1433 


UGGAGAUA CUGAUGAG GCCGUUAGGC CGAA IGGAGUAG 


8 8 33 


3176 


CCCUUAUC U CCACCUCU 


1434 


AGAGGUGG CUGAUGAG GCCGUUAGGC CGAA lAUAAGGG 


8 834 


3178 


CUUAUCUC C ACCUCUAA 


14 3 5 


UUAGAGGU CUGAUGAG GCCGUUAGGC CGAA lAGAUAAG 


Q O "3 C 

o o J b 


3179 


UUAUCUCC A CCUCUAAG 


1436 


CUUAGAGG CUGAUGAG GCCGUUAGGC CGAA IGAGAUAA 


8 83 6 


3181 


AUCUCCAC C UCUAAGGG 


1437 


CCCUUAGA CUGAUGAG GCCGUUAGGC CGAA lUGGAGAU 


8 83 7 


3182 


UCUCCACC U CUAAGGGA 


1438 


UCCCUUAG CUGAUGAG GCCGUUAGGC CGAA IGUGGAGA 


8 838 


3184 


UCCACCUC U AAGGGACA 


1439 


UGUCCCUU CUGAUGAG GCCGUUAGGC CGAA lAGGUGGA 


8839 


3192 


UAAGGGAC A CUCAUCCU 


1440 


AGGAUGAG CUGAUGAG GCCGUUAGGC CGAA lUCCCUUA 


8840 


3194 


AGGGACAC U CAUCCUCA 


1441 


UGAGGAUG CUGAUGAG GCCGUUAGGC CGAA lUGUCCCU 


8841 


3196 


GGACACUC A UCCUCAGG 


1442 


CCUGAGGA CUGAUGAG GCCGUUAGGC CGAA lAGUGUCC 


8842 


3199 


CACUCAUC C UCAGGCCA 


1443 


UGGCCUGA CUGAUGAG GCCGUUAGGC CGAA lAUGAGUG 


8843 


3200 


ACUCAUCC U CAGGCCAU 


1444 


AUGGCCUG CUGAUGAG GCCGUUAGGC CGAA IGAUGAGU 


8844 


3202 


UCAUCCUC A GGCCAUGC 


1445 


GCAUGGCC CUGAUGAG GCCGUUAGGC CGAA lAGGAUGA 


8845 


3206 


CCUCAGGC C AUGCAGUG 


1446 


CACUGCAU CUGAUGAG GCCGUUAGGC CGAA ICCUGAGG 


8846 


3207 


CUCAGGCC A UGCAGUGG 


1447 


CCACUGCA CUGAUGAG GCCGUUAGGC CGAA IGCCUGAG 


8847 



Input Sequence = AF100308. Cut Site ^ CH/ . 

Stem Length = 8 . Core Sequence = CUGAUGAG X CGAA (X = GCCGUUAGGC or other stem II) 
AF100308 (Hepatitis B virus strain 2-18, 3215 bp) 



Underlined region can be any X sequence or linker, as described herein. 
"I" stands for Inosime 
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TABLE VII: HUMAN HBV G-CLEAVER AND SUBSTRATE SEQUENCE 



Pos 


Substrate 


Seq ID 


G- cleaver 


Seq ID 


61 


ACUUUCCU G CUGGUGGC 


144 8 


GCCACCAG UGAUG GCAUGCACUAUGC GCG AGGAAAGU 


884 8 


87 


GGAACAGU G AGCCCUGC 


144 9 


GCAGGGCU UGAUG GCAUGCACUAUGC GCG ACUGUUCC 


8849 


94 


UGAGCCCU G CUCAGAAU 


1450 


AUUCUGAG UGAUG GCAUGCACUAUGC GCG AGGGCUCA 


8850 


112 


CUGUCUCU G CCAUAUCG 


1451 


CGAUAUGG UGAUG GCAUGCACUAUGC GCG AGAGACAG 


8851 


132 


AUCUUAUC G AAGACUGG 


1452 


CCAGUCUU UGAUG GCAUGCACUAUGC GCG GAUAAGAU 


8852 


153 


CCUGUACC G AACAUGGA 


14 53 


UCCAUGUU UGAUG GCAUGCACUAUGC GCG GGUACAGG 


8853 


169 


AGAACAUC G CAUCAGGA 


14 54 


UCCUGAUG UGAUG GCAUGCACUAUGC GCG GAUGUUCU 


8854 


192 


GGACCCCU G CUCGUGUU 


14 55 


AACACGAG UGAUG GCAUGCACUAUGC GCG AGGGGUCC 


8855 


222 


UUCUUGUU G ACAAAAAU 


14 56 


AUUUUUGU UGAUG GCAUGCACUAUGC GCG AACAAGAA 


8 856 


315 


CAAAAUUC G CAGUCCCA 


14 57 


UGGGACUG UGAUG GCAUGCACUAUGC GCG GAAUUUUG 


8857 


374 


UGGUUAUC G CUGGAUGU 


1458 


ACAUCCAG UGAUG GCAUGCACUAUGC GCG GAUAACCA 


8858 


387 


AUGUGUCU G CGGCGUUU 


1459 


AAACGCCG UGAUG GCAUGCACUAUGC GCG AGACACAU 


8859 


410 


CUUCCUCU G CAUCCUGC 


1460 


GCAGGAUG UGAUG GCAUGCACUAUGC GCG AGAGGAAG 


8860 


417 


UGCAUCCU G CUGCUAUG 


1461 


CAUAGCAG UGAUG GCAUGCACUAUGC GCG AGGAUGCA 


8861 


420 


AUCCUGCU G CUAUGCCU 


1462 


AGGCAUAG UGAUG GCAUGCACUAUGC GCG AGCAGGAU 


8862 


425 


GCUGCUAU G CCUCAUCU 


1463 


AGAUGAGG UGAUG GCAUGCACUAUGC GCG AUAGCAGC 


8863 


468 


GGUAUGUU G CCCGUUUG 


14 64 


CAAACGGG UGAUG GCAUGCACUAUGC GCG AACAUACC 


8864 


518 


CGGACCAU G CAAAACCU 


14 65 


AGGUUUUG UGAUG GCAUGCACUAUGC GCG AUGGUCCG 


8865 


527 


CAAAACCU G CACAACUC 


14 6 6 


GAGUUGUG UGAUG GCAUGCACUAUGC GCG AGGUUUUG 


8866 


538 


CAACXrCCU G CUCAAGGA 


1467 


UCCUUGAG UGAUG GCAUGCACUAUGC GCG AGGAGUUG 


8867 


569 


CUCAUGUU G CUGUACAA 


1468 


UUGUACAG UGAUG GCAUGCACUAUGC GCG AACAUGAG 


8868 


596 


CGGAAACU G CACCUGUA 


1469 


UACAGGUG UGAUG GCAUGCACUAUGC GCG AGUUUCCG 


8869 


631 


GGGCUUUC G CAAAAUAC 


14 7 0 


GUAUUUUG UGAUG GCAUGCACUAUGC GCG GAAAGCCC 


8870 


687 


UUACUAGU G CCAUUUGU 


14 71 


ACAAAUGG UGAUG GCAUGCACUAUGC GCG ACUAGUAA 


8871 


747 


AUAUGGAU G AUGUGGUU 


1472 


AACCACAU UGAUG GCAUGCACUAUGC GCG AUCCAUAU 


8872 


783 


AACAUCUU G AGUCCCUU 


1473 


AAGGGACU UGAUG GCAUGCACUAUGC GCG AAGAUGUU 


8873 


795 


CCCUUUAU G CCGCUGUU 


14 74 


AACAGCGG UGAUG GCAUGCACUAUGC GCG AUAAAGGG 


8874 


798 


UUUAUGCC G CUGUUACC 


1475 


GGUAACAG UGAUG GCAUGCACUAUGC GCG GGCAUAAA 


8875 


911 


GGCACAUU G CCACAGGA 


14 7 6 


UCCUGUGG UGAUG GCAUGCACUAUGC GCG AAUGUGCC 


8876 


978 


GGCCUAUU G AUUGGAAA 


14 7 7 


UUUCCAAU UGAUG GCAUGCACUAUGC GCG AATTAnnPP 


8877 


997 


AUGUCAAC G AAUUGUGG 


14 7 8 


CCACAAUU UGAUG GCAUGCACUAUGC GCG GUUGACAU 


8878 


1020 


UGGGGXJUU G CCGCCCCU 


14 79 


AGGGGCGG UGAUG GCAUGCACUAUGC GCG AAACCCCA 


8879 


1023 


GGUUUGCC G CCCCUUUC 


14 8 0 


GAAAGGGG UGAUG GCAUGCACUAUGC GCG GGCAAACC 


8 880 


1034 


CCUUUCAC G CAAUGUGG 


14 81 


CCACAUUG UGAUG GCAUGCACUAUGC GCG GUGAAAGG 


8881 


1050 


GAUAUUCU G CUUUAAUG 


14 82 


CAUUAAAG UGAUG GCAUGCACUAUGC GCG AGAAUAUC 


8882 


1058 


GCUUUAAU G CCUUUAUA 


1483 


UAUAAAGG UGAUG GCAUGCACUAUGC GCG AUUAAAGC 


8883 


1068 


CUUUAUAU G CAUGCAUA 


1484 


UAUGCAUG UGAUG GCAUGCACUAUGC GCG AUAUAAAG 


8884 


1072 


AUAUGGAU G CAUACAAG 


1485 


CUUGUAUG UGAUG GCAUGCACUAUGC GCG AUGCAUAU 


8885 


1103 


ACUUUCUC G CCAACUUA 


1486 


UAAGUUGG UGAUG GCAUGCACUAUGC GCG GAGAAAGU 


8886 


1139 


CAGUAUGU G AACCUUUA 


1487 


UAAAGGUU UGAUG GCAUGCACUAUGC GCG ACAUACUG 


8887 


1155 


ACCCCGUU G CUCGGCAA 


1488 


UUGCCGAG UGAUG GCAUGCACUAUGC GCG AACGGGGU 


8888 


1177 


UGGUCUAU G CCAAGUGU 


1489 


ACACUUGG UGAUG GCAUGCACUAUGC GCG AUAGACCA 


8889 


1188 


AAGUGUUU G CXTGACGCA 


1490 


UGCGUCAG UGAUG GCAUGCACUAUGC GCG AAACACUU 


8890 


1191 


UGUUUGCU G ACGCAACC 


1491 


GGUUGCGU UGAUG GCAUGCACUAUGC GCG AGCAAACA 


8891 


1194 


UUGCUGAC G CAACCCCC 


14 92 


GGGGGUUG UGAUG GCAUGCACUAUGC GCG GUCAGCAA 


8892 


1234 


CCAUCAGC G CAUGCGUG 


1493 


CACGCAUG UGAUG GCAUGCACUAUGC GCG GCUGAUGG 


8893 


1238 


CAGCGCAU G CGUGGAAC 


14 94 


GUUCCACG UGAUG GCAUGCACUAUGC GCG AUGCGCUG 


8894 
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1262 


UCUCCUCU 


G 


CCGAUCCA 


1495 


UGGAUCGG 


UGAUG 


GCAUGCACUAUGC 


GCG 


AGAGGAGA 


8895 


1265 


CCUCUGCC 


G 


AUCCAUAC 


1496 


GUAUGGAU 


UGAUG 


GCAUGCACUAUGC 


GCG 


GGCAGAGG 


o o y b 


1275 


UCCAUACC 


G 


CGGAACUC 


1497 


GAGUUCCG 


UGAUG 


GCAUGCACUAUGC 


GCG 


GGUAUGGA 


o o y / 


1290 


UCCUAGCC 


G 


CUUGUUUU 


1498 


AAAACAAG 


UGAUG 


GCAUGCACUAUGC 


GCG 


GGCUAGGA 


O Q Q D 


1299 


CUUGUUUU 


G 


CUCGCAGC 


1499 


GCUGCGAG 


UGAUG 


GCAUGCACUAUGC 


GCG 


AAAACAAG 


Q Q Q Q 


1303 


UUUUGCUC 


G 


CAGCAGGU 


1500 


ACCUGCUG 


UGAUG 


GCAUGCACUAUGC 


GCG 


GAGCAAAA 


Q Q A n 

o y uu 


1335 


UCGGGACU 


G 


ACAAUUCU 


1501 


AGAAUUGU 


UGAUG 


GCAUGCACUAUGC 


GCG 


AGUCCCGA 


Q on 1 
o y u J. 


1349 


UCUGUCGU 


G 


CUCUCCCG 


1502 


CGGGAGAG 


UGAUG 


GCAUGCACUAUGC 


GCG 


ACGACAGA 


8 902 


1357 


GCUCUCCC 


G 


CAAAUAUA 


1503 


UAUAUUUG 


UGAUG 


GCAUGCACUAUGC 


GCG 


GGGAGAGC 


Q Q n "3 

o y u J 


1382 


CCAUGGCXr 


G 


CUAGGCUG 


1504 


CAGCCUAG 


UGAUG 


GCAUGCACUAUGC 


GCG 


AGCCAUGG 


8 904 


1392 


UAGGCUGU 


G 


CUGCCAAC 


1505 


GUUGGCAG 


UGAUG 


GCAUGCACUAUGC 


GCG 


ACAGCCUA 


8905 


1395 


GCUGUGCU 


G 


CCAACUGG 


1506 


CCAGUUGG 


UGAUG 


GCAUGCACUAUGC 


GCG 


AGCACAGC 


8 906 


1411 


GAUCCUAC 


G 


CGGGACGU 


1507 


ACGUCCCG 


UGAUG 


GCAUGCACUAUGC 


GCG 


GUAGGAUC 


8907 


1442 


CCGUCGGC 


G 


CUGAAUCC 


1508 


GGAUUCAG 


UGAUG 


GCAUGCACUAUGC 


GCG 


GCCGACGG 


8 908 


1445 


UCGGCGCU 


G 


AAUCCCGC 


1509 


GCGGGAUU 


UGAUG 


GCAUGCACUAUGC 


GCG 


AGCGCCGA 


8 90 9 


1452 


UGAAUCCC 


G 


CGGACGAC 


1510 


GUCGUCCG 


UGAUG 


GCAUGCACUAUGC 


GCG 


GGGAUUCA 


8 910 


1458 


CCGCGGAC 


G 


ACCCCUCC 


1511 


GGAGGGGU 


UGAUG 


GCAUGCACUAUGC 


GCG 


GUCCGCGG 


8 911 


1474 


CCGGGGCC 


G 


CUUGGGGC 


1512 


GCCCCAAG 


UGAUG 


GCAUGCACUAUGC 


GCG 


GGCCCCGG 


8912 


1489 


GCUCUACC 


G 


CCCGCUUC 


1513 


GAAGCGGG 


UGAUG 


GCAUGCACUAUGC 


GCG 


GGUAGAGC 


o y Xo 


1493 


UACCGCCC 


G 


CUUCUCCG 


1514 


CGGAGAAG 


UGAUG 


GCAUGCACUAUGC 


GCG 


GGGCGGUA 


o y X4 


1501 


GCUUCUCC 


G 


CCUAUUGU 


1515 


ACAAUAGG 


UGAUG 


GCAUGCACUAUGC 


GCG 


GGAGAAGC 


8 915 


1513 


AUUGUACC 


G 


ACCGUCCA 


1516 


UGGACGGU 


UGAUG 


GCAUGCACUAUGC 


GCG 


GGUACAAU 


8916 


1528 


CACGGGGC 


G 


CACCUCUC 


1517 


GAGAGGUG 


UGAUG 


GCAUGCACUAUGC 


GCG 


GCCCCGU6 


8 917 


1542 


CUCUUUAC 


G 


CGGACUCC 


1518 


GGAGUCCG 


UGAUG 


GCAUGCACUAUGC 


GCG 


GUAAAGAG 


8 918 


1559 


CCGUCUGU 


G 


CCUUCUCA 


1519 


UGAGAAGG 


UGAUG 


GCAUGCACUAUGC 


GCG 


ACAGACGG 


o y ± y 


1571 


UCUCAUCU 


G 


CCGGACCG 


1520 


CGGUCCGG 


UGAUG 


GCAUGCACUAUGC 


GCG 


AGAUGAGA 


8 92 0 


1583 


GACCGUGU 


G 


CACUUCGC 


1521 


GCGAAGUG 


UGAUG 


GCAUGCACUAUGC 


GCG 


ACACGGUC 


892 1 


1590 


UGCACUUC 


G 


CUUCACCU 


1522 


AGGUGAAG 


UGAUG 


GCAUGCACUAUGC 


GCG 


GAAGUGCA 


8 922 


1601 


UCACCUCU 


G 


CACGUCGC 


1523 


GCGACGUG 


UGAUG 


GCAUGCACUAUGC 


GCG 


AGAGGUGA 


8923 


1608 


UGCACGUC 


G 


CAUGGAGA 


1524 


UCUCCAUG 


UGAUG 


GCAUGCACUAUGC 


GCG 


GACGUGCA 


8 924 


1624 


ACCACCX3U 


G 


AACGCCCA 


1525 


UGGGCGUU 


UGAUG 


GCAUGCACUAUGC 


GCG 


ACGGUGGU 


8 92 5 


1628 


CCGUGAAC 


G 


CCCACAGG 


1526 


CCUGUGGG 


UGAUG 


GCAUGCACUAUGC 


GCG 


GUUCACGG 


8 92 6 


1642 


AGGAACCU 


G 


CCCAAGGU 


1527 


ACCUUGGG 


UGAUG 


GCAUGCACUAUGC 


GCG 


AGGUUCCU 


8927 


1654 


AAGGUCUU 


G 


CAUAAGAG 


1528 


CUCUUAUG 


UGAUG 


GCAUGCACUAUGC 


GCG 


AAGACCUU 


8928 


1690 


AUGUCAAC 


G 


ACCGACCU 


1529 


AGGUCGGU 


UGAUG 


GCAUGCACUAUGC 


GCG 


GUUGACAU 


8 92 9 


1694 


CAACGACC 


G 


ACCUUGAG 


1530 


CUCAAGGU 


UGAUG 


GCAUGCACUAUGC 


GCG 


GGUCGUUG 


8930 


1700 


CCGACCUU 


G 


AGGCAUAC 


1531 


GUAUGCCU 


UGAUG 


GCAUGCACUAUGC 


GCG 


AAGGUCGG 


o yji 


1730 


UGUUUAAU 


G 


AGUGGGAG 


1532 


CUCCCACU 


UGAUG 


GCAUGCACUAUGC 


GCG 


AUUAAACA 


8 932 


1818 


AGCACCAU 


G 


CAACUUUU 


1533 


AAAAGUUG 


UGAUG 


GCAUGCACUAUGC 


GCG 


AUGGUGCU 


8 93 3 


1835 


UCACCUCU 


G 


CCUAAUCA 


1534 


UGAUUAGG 


UGAUG 


GCAUGCACUAUGC 


GCG 


AGAGGUGA 


8 934 


1883 


CAAGCUGU 


G 


CCUUGGGU 


1535 


ACCCAAGG 


UGAUG 


GCAUGCACUAUGC 


GCG 


ACAGCUUG 


o y J D 


1912 


UGGACAUU 


G 


ACCCGUAU 


1536 


AUACGGGU 


UGAUG 


GCAUGCACUAUGC 


GCG 


AAUGUCCA 


O y J O 


1959 


UCUUUUUU 


G 


CCUUCUGA 


1537 


UCAGAAGG 


UGAUG 


GCAUGCACUAUGC 


GCG 


AAAAAAGA 


8937 


1966 


UGCCUUCU 


G 


ACUUCUUU 


1538 


AAAGAAGU 


UGAUG 


GCAUGCACUAUGC 


GCG 


AGAAGGCA 


8938 


1985 


UUCUAUUC 


G 


AGAUCUCC 


1539 


GGAGAUCU 


UGAUG 


GCAUGCACUAUGC 


GCG 


GAAUAGAA 


8939 


1996 


AUCUCCUC 


G 


ACACCGCC 


1540 


GGCGGUGU 


UGAUG 


GCAUGCACUAUGC 


GCG 


GAGGAGAU 


8940 


2002 


UCGACACC 


G 


CCUCUGCU 


1541 


AGCAGAGG 


UGAUG 


GCAUGCACUAUGC 


GCG 


GGUGUCGA 


8941 


2008 


CCGCCUCU 


G 


CUCUGUAU 


1542 


AUACAGAG 


UGAUG 


GCAUGCACUAUGC 


GCG 


AGAGGCGG 


8942 


2092 


GUUGGGGU 


G 


AGUUGAUG 


1543 


CAUCAACU 


UGAUG 


GCAUGCACUAUGC 


GCG 


ACCCCAAC 


8943 


2097 


GGUGAGUU 


G 


AUGAAUCU 


1544 


AGAUUCAU 


UGAUG 


GCAUGCACUAUGC 


GCG 


AACUCACC 


8944 


2100 


GAGUUGAU 


G 


AAUCUAGC 


1545 


GCUAGAUU 


UGAUG 


GCAUGCACUAUGC 


GCG 


AUCAACUC 


8945 
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2237 


UUUUGGGC G AGAAACUG 


1546 


CAGUUUCU UGAUG GCAUGCACUAUGC GCG GCCCAAAA 




2251 


CUGUUCUU G AAUAUUUG 


1547 


CAAAUAUU UGAUG GCAUGCACUAUGC GCG AAGAACAG 


n QA n 

O / 


2282 


GUGGAUUC G CACUCCUC 


1548 


GAGGAGUG UGAUG GCAUGCACUAUGC GCG GAAUCCAC 




2293 


CXrCCUCCU G CAUAUAGA 


1549 


UCUAUAUG UGAUG GCAUGCACUAUGC GCG AGGAGGAG 


O J? ft y 


2311 


CACCAAAU G CCCCUAUC 


1550 


GAUAGGGG UGAUG GCAUGCACUAUGC GCG AUUUGGUG 


o 27 D U 


2354 


UGUUAGAC G AAGAGGCA 


1551 


UGCCUCUU UGAUG GCAUGCACUAUGC GCG GUCUAACA 




2388 


ACUCCCUC G CCUCGCAG 


1552 


CUGCGAGG UGAUG GCAUGCACUAUGC GCG GAGGGAGU 




2393 


CUCGCCUC G CAGACGAA 


1553 


UUCGUCUG UGAUG GCAUGCACUAUGC GCG GAGGCGAG 


Q Q IT -2 


2399 


UCGCAGAC G AAGGUCUC 


1554 


GAGACCUU UGAUG GCAUGCACUAUGC GCG GUCUGCGA 


B Q CT A 
O 27 Oft 


2412 


UCUCAAUC G CCGCGUCG 


1555 


CGACGCGG UGAUG GCAUGCACUAUGC GCG GAUUGAGA 


Q QC^ C 
O 273 D 


2415 


CAAUCGCC G CGUCGCAG 


1556 


CUGCGACG UGAUG GCAUGCACUAUGC GCG GGCGAUUG 


O 27DO 


2420 


GCCGCGUC G CAGAAGAU 


1557 


AUCUUCUG UGAUG GCAUGCACUAUGC GCG GACGCGGC 


Q Q C -7 
O 27D / 


2514 


GGUACCUU G CUUUAAUC 


1558 


GAUUAAAG UGAUG GCAUGCACUAUGC GCG AAGGUACC 


Q Q c: Q 
O 27 D O 


2549 


CUUUUCCU G ACAUUCAU 


1559 


AUGAAUGU UGAUG GCAUGCACUAUGC GCG AGGAAAAG 


8 959 


2560 


AUUCAUUU G CAGGAGGA 


1560 


UCCUCCUG UGAUG GCAUGCACUAUGC GCG AAAUGAAU 


O 270 U 


2576 


ACAUUGUU G AUAGAUGU 


1561 


ACAUCUAU UGAUG GCAUGCACUAUGC GCG AACAAUGU 


D Q^r T 

o yo± 


2615 


CAGUAAAU G AAAACAGG 


1562 


CCUGUUUU UGAUG GCAUGCACUAUGC GCG AUUUACUG 


0270^ 


2641 


UUAACUAU G CCUGCUAG 


1563 


CUAGCAGG UGAUG GCAUGCACUAUGC GCG AUAGUUAA 


O 2700 


2645 


CUAUGCCU G CUAGGUUU 


1564 


AAACCUAG UGAUG GCAUGCACUAUGC GCG AGGCAUAG 


O 27 


2677 


AAAUAUUU G CCCUUAGA 


1565 


UCUAAGGG UGAUG GCAUGCACUAUGC GCG AAAUAUUU 


O 270 J 


2740 


UUCCAGAC G CGACAUUA 


1566 


UAAUGUCG UGAUG GCAUGCACUAUGC GCG GUCUGGAA 


CS 27 O D 


2742 


CCAGACGC G ACAUUAUU 


1567 


AAUAAUGU UGAUG GCAUGCACUAUGC GCG GCGUCUGG 


O 270 / 


2804 


CACGUAGC G CCUCAUUU 


1568 


AAAUGAGG UGAUG GCAUGCACUAUGC GCG GCUACGUG 


O 27D O 


2814 


CUCAUUUU G CGGGUCAC 


1569 


GUGACCCG UGAUG GCAUGCACUAUGC GCG AAAAUGAG 


Q Q ^ Q 

O 27 D 27 


2875 


CAAACCUC G AAAAGGCA 


1570 


UGCCUUUU UGAUG GCAUGCACUAUGC GCG GAGGUUUG 


Q Q *7 n 


2928 


UCUUCCCC G AUCAUCAG 


1571 


CUGAUGAU UGAUG GCAUGCACUAUGC GCG GGGGAAGA 


8 971 


2946 


UGGACCCU G CAUUCAAA 


1572 


UUUGAAUG UGAUG GCAUGCACUAUGC GCG AGGGUCCA 


8972 


2990 


CUCAACCC G CACAAGGA 


1573 


UCCUUGUG UGAUG GCAUGCACUAUGC GCG GGGUUGAG 


8 973 


3012 


GGCCGGAC G CCAACAAG 


1574 


CUUGUUGG UGAUG GCAUGCACUAUGC GCG GUCCGGCC 


8974 


3090 


GCCCUCAC G CUCAGGGC 


1575 


GCCCUGAG UGAUG GCAUGCACUAUGC GCG GUGAGGGC 


8 97 5 


3113 


ACAACUGU G CCAGCAGC 


1576 


GCUGCUGG UGAUG GCAUGCACUAUGC GCG ACAGUUGU 


8976 


3132 


CUCCUCCU G CCUCCACC 


1577 


GGUGGAGG UGAUG GCAUGCACUAUGC GCG AGGAGGAG 


8 977 


51 


AGGGCCCU G UACUUUCC 


1578 


GGAAAGUA UGAUG GCAUGCACUAUGC GCG AGGGCCCU 


Q Q '7 Q 
O 27 / O 


106 


AGAAUACU G UCUCUGCC 


1579 


GGCAGAGA UGAUG GCAUGCACUAUGC GCG AGUAUUCU 


D 0*7 Q 


148 


GGGACCCU G UACCGAAC 


1580 


GUUCGGUA UGAUG GCAUGCACUAUGC GCG AGGGUCCC 


8980 


198 


CUGCUCGU G UUACAGGC 


1581 


GCCUGUAA UGAUG GCAUGCACUAUGC GCG ACGAGCAG 


8 98 1 


219 


UUUUUCXru G UUGACAAA 


1582 


UUUGUCAA UGAUG GCAUGCACUAUGC GCG AAGAAAAA 


O 270Z 


297 


ACACCCGU G UGUCUUGG 


1583 


CCAAGACA UGAUG GCAUGCACUAUGC GCG ACGGGUGU 


Q Q Q 
O 27t5 -3 


299 


ACCCGUGU G UCUUGGCC 


1584 


GGCCAAGA UGAUG GCAUGCACUAUGC GCG ACACGGGU 


Q Q A 
O 27 O ft 


347 


ACCAACCU G UUGUCCUC 


1585 


GAGGACAA UGAUG GCAUGCACUAUGC GCG AGGUUGGU 


8 98 5 


350 


AACCUGUU G UCCUCCAA 


1586 


UUGGAGGA UGAUG GCAUGCACUAUGC GCG AACAGGUU 


Q Q Q ^ 

o y O O 


362 


UCCAAUUU G UCCUGGUU 


1587 


AACCAGGA UGAUG GCAUGCACUAUGC GCG AAAUUGGA 


D Q Q T 
O 270 / 


381 


CGCUGGAU G UGUCUGCG 


1588 


CGCAGACA UGAUG GCAUGCACUAUGC GCG AUCCAGCG 


8988 


383 


CUGGAUGU G UCUGCGGC 


1589 


GCCGCAGA UGAUG GCAUGCACUAUGC GCG ACAUCCAG 


8989 


438 


AUCUUCUU G UUGGUUCU 


1590 


AGAACCAA UGAUG GCAUGCACUAUGC GCG AAGTVAGAU 


8990 


465 


CAAGGUAU G UUGCCCGU 


1591 


ACGGGCAA UGAUG GCAUGCACUAUGC GCG AUACCUUG 


8991 


476 


GCCCGUUU G UCCUCUAA 


1592 


UUAGAGGA UGAUG GCAUGCACUAUGC GCG AAACGGGC 


8992 


555 


ACCUCUAU G UUUCCCUC 


1593 


GAGGGAAA UGAUG GCAUGCACUAUGC GCG AUAGAGGU 


8993 


566 


UCCCUCAU G UUGCUGUA 


1594 


UACAGCAA UGAUG GCAUGCACUAUGC GCG AUGAGGGA 


8994 


572 


AUGUUGCU G UACAAAAC 


1595 


GUUUUGUA UGAUG GCAUGCACUAUGC GCG AGCAACAU 


8995 


602 


CUGCACCU G UAUUCCCA 


1596 


UGGGAAUA UGAUG GCAUGCACUAUGC GCG AGGUGCAG 


8996 
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694 


UGCCAXJUU 


G 


UUCAGUGG 


1597 


CCACUGAA 


UGAUG 


G CAUGC ACUAUG C 


GCG 


AAAUGGCA 


8 997 


724 


CCCCCACU 


G 


UCUGGCUU 


1598 


AAGCCAGA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AGUGGGGG 


8 998 


750 


UGGAUGAU 


G 


UGGUUUUG 


1599 


CAAAACCA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AUCAUCCA 


8999 


771 


CCAAGUCU 


G 


UACAACAU 


1600 


AUGUUGUA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AGACUUGG 


9000 


801 


AUGCCGCU 


G 


UUACCAAU 


1601 


AUUGGUAA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AGCGGCAU 


9001 


818 


UUUCUUUU 


G 


UCUUUGGG 


1602 


CCCAAAGA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AAAAGAAA 


9002 


888 


UGGGAUAU 


G 


UAAUUGGG 


1603 


CCCAAUUA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AUAUCCCA 


9003 


927 


AACAUAUU 


G 


UACAAAAA 


1604 


UUUUUGUA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AAUAUGUU 


9004 


944 


AUCAAAAU 


G 


UGUUUUAG 


1605 


CUAAAACA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AUUUUGAU 


9005 


946 


CAAAAUGU 


G 


UUUUAGGA 


1606 


UCCUAAAA 


UGAUG 


GCAUGCACUAUGC 


GCG 


ACAUUUUG 


9006 


963 


AACUUCCU 


G 


UAAACAGG 


1607 


CCUGUUUA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AGGAAGUU 


900 7 


991 


GAAAGUAU 


G 


UCAACGAA 


1608 


UUCGUUGA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AUACUUUC 


9008 


1002 


AACGAAUU 


G 


UGGGUCUU 


1609 


AAGACCCA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AAUUCGUU 


900 9 


1039 


CACGCAAU 


G 


UGGAUAUU 


1610 


AAUAUCCA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AUUGCGUG 




1137 


AACAGUAU 


G 


UGAACCUU 


1611 


AAGGUUCA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AUACUGUU 


9011 


1184 


UGCCAAGU 


G 


UUUGCUGA 


1612 


UCAGCAAA 


UGAUG 


GCAUGCACUAUGC 


GCG 


ACUUGGCA 


9012 


1251 


GAACCUUU 


G 


UGUCUCCU 


1613 


AGGAGACA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AAAGGUUC 


9013 


1253 


ACCUUUGU 


G 


ucuccucu 


1614 


AGAGGAGA 


UGAUG 


GCAUGCACUAUGC 


GCG 


ACAAAGGU 


9014 


1294 


AGCCGCUU 


G 


UUUUGCUC 


1615 


GAGCAAAA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AAGCGGCU 


9015 


1344 


ACAAUUCU 


G 


UCGUGCUC 


1616 


GAGCACGA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AGAAUUGU 


9016 


1390 


GCUAGGCU 


G 


UGCUGCCA 


1617 


UGGCAGCA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AGCCUAGC 


9017 


1425 


CGUCCUUU 


G 


UUUACGUC 


1618 


GACGUAAA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AAAGGACG 


9018 


1508 


CGCCUAUU 


G 


UACCGACC 


1619 


GGUCGGUA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AAUAGGCG 


9019 


1557 


CCCCGUCU 


G 


UGCCUUCU 


1620 


AGAAGGCA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AGACGGGG 


902 0 


1581 


CGGACCGU 


G 


UGCACUUC 


1621 


GAAGUGCA 


UGAUG 


GCAUGCACUAUGC 


GCG 


ACGGUCCG 


9021 


1684 


UCAGCAAU 


G 


UCAACGAC 


1622 


GUCGUUGA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AUUGCUGA 


9022 


1719 


CAAAGACU 


G 


UGUGUUUA 


1623 


UAAACACA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AGUCUUUG 


902 3 


1721 


AAGACUGU 


G 


UGUUUAAU 


1624 


AUUAAACA 


UGAUG 


GCAUGCACUAUGC 


GCG 


ACAGUCUU 


902 4 


1723 


GACUGUGU 


G 


UUUAAUGA 


1625 


UCAUUAAA 


UGAUG 


GCAUGCACUAUGC 


GCG 


ACACAGUC 


902 5 


1772 


AGGUCUUU 


G 


UACUAGGA 


1626 


UCCUAGUA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AAAGACCU 




1785 


AGGAGGCU 


G 


UAGGCAUA 


1627 


UAUGCCUA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AGCCUCCU 


Z7U^ / 


1801 


AAAUUGGU 


G 


UGtJUCACC 


1628 


GGUGAACA 


UGAUG 


GCAUGCACUAUGC 


GCG 


ACCAAUUU 


902 8 


1803 


AUUGGUGU 


G 


UUCACCAG 


1629 


CUGGUGAA 


UGAUG 


GCAUGCACUAUGC 


GCG 


ACACCAAU 


7 U Z J7 


1850 


CAUCUCAU 


G 


UUCAUGUC 


1630 


GACAUGAA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AUGAGAUG 




1856 


AUGUUCAU 


G 


UCCUACUG 


1631 


CAGUAGGA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AUGAACAU 




1864 


GUCCUACU 


G 


tJUCAAGCC 


1632 


GGCUUGAA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AGUAGGAC 


9032 


1881 


UCCAAGCU 


G 


UGCCUUGG 


1633 


CCAAGGCA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AGCUUGGA 


903 3 


1939 


GAGCUUCU 


G 


UGGAGUUA 


1634 


UAACUCCA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AGAAGCUC 


9034 


2013 


UCUGCUCU 


G 


UAUCGGGG 


1635 


CCCCGAUA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AGAGCAGA 


9035 


2045 


GGAACAUU 


G 


UUCACCUC 


1636 


GAGGUGAA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AAUGUUCC 


903 6 


2082 


GCUAUUCU 


G 


UGUUGGGG 


1637 


CCCCAACA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AGAAUAGC 


903 7 


2084 


UAUUCUGU 


G 


UUGGGGUG 


1638 


CACCCCAA 


UGAUG 


GCAUGCACUAUGC 


GCG 


ACAGAAUA 


903 8 


2167 


UCT^GCUAU 


G 


UCAACGUU 


1639 


AACGUUGA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AUAGCUGA 


9039 


2205 


CAACUAUU 


G 


UGGUUUCA 


1640 


UGAAACCA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AAUAGUUG 


9040 


2222 


CAUUUCCU 


G 


UCUUACUU 


1641 


AAGUAAGA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AGGAAAUG 


9041 


2245 


GAGAAACU 


G 


UUCUUGAA 


1642 


UUCAAGAA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AGUUUCUC 


9042 


2262 


UAUUUGGU 


G 


UCUUUUGG 


1643 


CCAAAAGA 


UGAUG 


GCAUGCACUAUGC 


GCG 


ACCAAAUA 


9043 


2274 


UUUGGAGU 


G 


UGGAUUCG 


1644 


CGAAUCCA 


UGAUG 


GCAUGCACUAUGC 


GCG 


ACUCCAAA 


9044 


2344 


AAACUACU 


G 


UUGUUAGA 


1645 


UCUAACAA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AGUAGUUU 


9045 


2347 


CUACUGUU 


G 


UUAGACGA 


1646 


UCGUCUAA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AACAGUAG 


9046 


2450 


AUCUCAAU 


G 


UUAGUAUU 


1647 


AAUACUAA 


UGAUG 


GCAUGCACUAUGC 


GCG 


AUUGAGAU 


9047 
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2573 


AGGACAUU G UUGAUAGA 


1648 


UCUAUCAA UGAUG GCAUGCACUAUGC GCG AAUGUCCU 


9048 


2583 


UGAUAGAU G UAAGCAAU 


1649 


AUUGCUUA UGAUG GCAUGCACUAUGC GCG AUCUAUCA 


9049 


2594 


AGCAAUXJU G UGGGGCCC 


1650 


GGGCCCCA UGAUG GCAUGCACUAUGC GCG AAAUUGCU 


9050 


2663 


AUCCCAAU G UUACUAAA 


1651 


UUUAGUAA UGAUG GCAUGCACUAUGC GCG AUUGGGAU 


9051 


2717 


CAGAGUAU G UAGUUAAU 


1652 


AUUAACUA UGAUG GCAUGCACUAUGC GCG AUACUCUG 


9052 


2901 


AUCUUUCU G UCCCCAAU 


1653 


AUUGGGGA UGAUG GCAUGCACUAUGC GCG AGAAAGAU 


9053 


3071 


GGGGGACU G UUGGGGUG 


1654 


CACCCCAA UGAUG GCAUGCACUAUGC GCG AGUCCCCC 


9054 


3111 


UCACAACU G UGCCAGCA 


1655 


UGCUGGCA UGAUG GCAUGCACUAUGC GCG AGUUGUGA 


9055 



Input Sequence = AF100308. Cut Site = YG/M or UG/U. 

Stem Length = 8 . Core Sequence = UGAUG GCAUGCACUAUGC GCG 

AF100308 (Hepatitis B virus strain 2-18, 3215 bp) 



169 



MBHB02,249-E (400.042US) 
TABLE VIII: HUMAN HBV ZINZYME AND SUBSTRATE SEQUENCE 



Pos 


Substrate 


Seg ID 


Zinzyme 


Seq ID 


61 


ACUUUCCU G CUGGUGGC 


144 8 


GCCACCAG GCcgaaagGCGaGuCaaGGuCu AGGAAAGU 


9056 


94 


UGAGCCCU G CUCAGAAU 


14 5 0 


AUUCUGAG GCcgaaagGCGaGuCaaGGuCu AGGGCUCA 


9057 


112 


CXTGUCUCU G CCAUAUCG 


1451 


CGAUAUGG GCcgaaagGCGaGuCaaGGuCu AGAGACAG 


9058 


169 


AGAACAUC G CAUCAGGA 




UCCUGAUG GCcgaaagGCGaGuCaaGGuCu GAUGUUCU 


9059 


192 


GGACCCCU G CUCGUGUU 




AACACGAG GCcaaaaaGCGaGuCaaGGiiPii ACiCiCiCiJicc 


9060 


315 


CAAAAUUC G CAGUCCCA 


14 57 


UGGGACUG GCcgaaagGCGaGuCaaGGuCu GAAUUUUG 


9061 


374 


UGGUUAUC G CUGGAUGU 


1458 


ACAUCCAG GCcgaaagGCGaGuCaaGGuCu GAUAACCA 


9062 


387 


AUGUGUCU G CGGCGUUU 


1 4. <c; Q 


AAACGCCG GCcgaaagGCGaGuCaaGGuCu AGACACAU 


9063 


410 


CUUCCUCU G CAUCCUGC 


14 60 


GCAGGAUG GCcgaaagGCGaGuCaaGGuCu AGAGGAAG 


9064 


417 


UGCAUCCU G CUGCUAUG 


Xft O X 


CAUAGCAG GCcgaaagGCGaGuCaaGGuCu AGGAUGCA 


9065 


420 


AUCCUGCU G CUAUGCCU 


14 62 


AGGCAUAG GCcgaaagGCGaGuCaaGGuCu AGCAGGAU 


9066 


425 


GCUGCUAU G CCUCAUCU 


14 63 


AGAUGAGG GCcgaaagGCGaGuCaaGGuCu AUAGCAGC 


9067 


468 


GGUAUGUU G CCCGUUUG 


14 64 


CAAACGGG GCcgaaagGCGaGuCaaGGuCu AACAUACC 


9068 


518 


CGGACCAU G CAAAACCU 


14 65 


AGGUUUUG GCcgaaagGCGaGuCaaGGuCu AUGGUCCG 


9069 


527 


CAAAACCU G CACAACUC 


O D 


GAGUUGUG GCcgaaagGCGaGuCaaGGuCu AGGUUUUG 


9070 


538 


CAACUCCU G CUCAAGGA 


1467 


UCCUUGAG GCcgaaagGCGaGuCaaGGuCu AGGAGUUG 


9071 


569 


CUCAUGUU G CUGUACAA 


1468 


UUGUACAG GCcgaaagGCGaGuCaaGGuCu AACAUGAG 


9072 


596 


CGGAAACU G CACCUGUA 


14 6 9 


UACAGGUG GCcgaaagGCGaGuCaaGGuCu AGUUUCCG 


9073 


631 


GGGCUUUC G CAAAAUAC 


14 7 0 


GUAUUUUG GCcgaaagGCGaGuCaaGGuCu GAAAGCCC 


9074 


687 


UUACUAGU G CCAUUUGU 


14 71 


ACAAAUGG GCcgaaagGCGaGuCaaGGuCu ACUAGUAA 


9075 


795 


CCCUUUAU G CCGCUGUU 


1474 


AACAGCGG GCcgaaagGCGaGuCaaGGuCu AUAAAGGG 


9076 


798 


UUUAUGCC G CUGUUACC 




GGUAACAG GCccraaaaGCGaGuCaaGGuCu GGCATJAAA 


9077 


911 


GGCACAUU G CCT^CAGGA 


14 7 6 


UCCUGUGG GCcaaaaaGCGaGuCaarjnnr'n AATTnTTrir'r' 


9078 


1020 


UGGGGUUU G CCGCCCCU 




AGGGGCGG GCcgaaagGCGaGuCaaGGuCu AAACCCCA 


9079 


1023 


GGUUUGCC G CCCCUUUC 


1 4. ft A 
X *± O u 


GAAAGGGG GCcgaaagGCGaGuCaaGGuCu GGCAAACC 


9080 


1034 


CCUUUCAC G CAAUGUGG 


1 A ft 1 
X4 O X 


CCACAUUG GCcgaaagGCGaGuCaaGGuCu GUGAAAGG 


9081 


1050 


GAUAUUCU G CUUUAAUG 


1482 


CAUUAAAG GCcaaaaaGCGaGuCaaGGiidi AnAaTTATTr* 


9082 


1058 


GCUUUAAU G CCUUUAUA 


148 3 


UAUAAAGG GCcgaaagGCGaGuCaaGGuCu AUUAAAGC 


9083 


1068 


CUUUAUAU G CAUGCAUA 


14 84 


UAUGCAUG GCcgaaagGCGaGuCaaGGuCu AUAUAAAG 


9084 


1072 


AUAUGCAU G CT^UACAAG 


XI O 3 


CUUGUAUG GCcgaaagGCGaGuCaaGGuCu AUGCAUAU 


9085 


1103 


ACUUUCUC G CCAACUUA 


1486 


UAAGUUGG GCcgaaagGCGaGuCaaGGuCu GAGAAAGU 


9086 


1155 


ACCCCGUU G CUCGGCAA 


14 8 8 


UUGCCGAG GCcgaaagGCGaGuCaaGGuCu AACGGGGU 


9087 


1177 


UGGUCUAU G CCAAGUGU 


14 8 9 


ACACUUGG GCcgaaagGCGaGuCaaGGuCu AUAGACCA 


9088 


1188 


AAGUGUUU G CUGACGCA 


1490 


UGCGUCAG GCcgaaagGCGaGuCaaGGuCu AAACACUU 


9089 


1194 


UUGCUGAC G CAACCCCC 


14 92 


GGGGGUUG GCcgaaagGCGaGuCaaGGuCu GUCAGCAA 


9090 


1234 


CCAUCAGC G CAUGCGUG 


1493 


CACGCAUG GCcgaaagGCGaGuCaaGGuCu GCUGAUGG 


90 91 


1238 


CAGCGCAU G CGUGGAAC 


1494 


GUUCCACG GCcgaaagGCGaGuCaaGGuCu AUGCGCUG 


9092 


1262 


UCUCCUCU G CCGAUCCA 


1495 


UGGAUCGG GCcgaaagGCGaGuCaaGGuCu AGAGGAGA 


9093 


1275 


UCCAUACC G CGGAACUC 


1497 


GAGUUCCG GCcgaaagGCGaGuCaaGGuCu GGUAUGGA 


9094 


1290 


UCCUAGCC G CUUGUUUU 


1498 


AAAACAAG GCcgaaagGCGaGuCaaGGuCu GGCUAGGA 


9095 


1299 


CUUGtrUUU G CUCGCAGC 


1499 


GCUGCGAG GCcgaaagGCGaGuCaaGGuCu AAAACAAG 


9096 


1303 


UUUUGCUC G CAGCAGGU 


1500 


ACCUGCUG GCcgaaagGCGaGuCaaGGuCu GAGCAAAA 


9097 


1349 


UCUGUCGU G CUCUCCCG 


1502 


CGGGAGAG GCcgaaagGCGaGuCaaGGuCu ACGACAGA 


9098 


1357 


GCUCUCCC G CAAAUAUA 


1503 


UAUAUUUG GCcgaaagGCGaGuCaaGGuCu GGGAGAGC 


9099 


1382 


CCAUGGCU G CUAGGCUG 


1504 


CAGCCUAG GCcgaaagGCGaGuCaaGGuCu AGCCAUGG 


9100 


1392 


UAGGCUGU G CUGCCAAC 


1505 


GUUGGCAG GCcgaaagGCGaGuCaaGGuCu ACAGCCUA 


9101 


1395 


GCUGUGCU G CCAACUGG 


1506 


CCAGUUGG GCcgaaagGCGaGuCaaGGuCu AGCACAGC 


9102 
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1411 


GAUCCUAC G CGGGACGU 


1507 


ACGUCCCG GCcgaaagGCGaGuCaaGGuCu GUAGGAUC 


9103 


1442 


CCGUCGGC G CUGAAUCC 


1508 


GGAUUCAG GCcgaaagGCGaGuCaaGGuCu GCCGACGG 


9104 


1452 


UGAAUCCC G CGGACGAC 


1510 


GUCGUCCG GCcgaaagGCGaGuCaaGGuCu GGGAUUCA 


9105 


1474 


CCGGGGCC G CUUGGGGC 


1512 


GCCCCAAG GCcgaaagGCGaGuCaaGGuCu GGCCCCG6 


9106 


1489 


GCUCUACC G CCCGCUUC 


1513 


GAAGCGGG GCcgaaagGCGaGuCaaGGuCu GGUAGAGC 


9107 


1493 


UACCGCCC G CUUCUCCG 


1514 


CGGAGAAG GCcgaaagGCGaGuCaaGGuCu GGGCGGUA 


9108 


1501 


GCUUCUCC G CCUAUUGU 


1515 


ACAAUAGG GCcgaaagGCGaGuCaaGGuCu GGAGAAGC 


9109 


1528 


CACGGGGC G CACCUCUC 


1517 


GAGAGGUG GCcgaaagGCGaGuCaaGGuCu GCCCCGUG 


9110 


1542 


CUCUUUAC G CGGACUCC 


1518 


GGAGUCCG GCcgaaagGCGaGuCaaGGuCu GUAAAGAG 


9111 


1559 


CCGUCUGU G CCUUCUCA 


1519 


UGAGAAGG GCcgaaagGCGaGuCaaGGuCu ACAGACGG 


9112 


1571 


UCUCAUCU G CCGGACCG 


1520 


CGGUCCGG GCcgaaagGCGaGuCaaGGuCu AGAUGAGA 


9113 


1583 


GACCGUGU G CACUUCGC 


1521 


GCGAAGUG GCcgaaagGCGaGuCaaGGuCu ACACGGUC 


9114 


1590 


UGCACUUC G CUUCACCU 


1522 


AGGUGAAG GCcgaaagGCGaGuCaaGGuCu GAAGUGCA 


9115 


1601 


UCACCUCU G CACGUCGC 


1523 


GCGACGUG GCcgaaagGCGaGuCaaGGuCu AGAGGUGA 


9116 


1608 


UGCACGUC G CAUGGAGA 


1524 


UCUCCAUG GCcgaaagGCGaGuCaaGGuCu GACGUGCA 


9117 


1628 


CCGUGAAC G CCCACAGG 


1526 


CCUGUGGG GCcgaaagGCGaGuCaaGGuCu GUUCACGG 


9118 


1642 


AGGAACCU G CCCAAGGU 


1527 


ACCUUGGG GCcgaaagGCGaGuCaaGGuCu AGGUUCCU 


9119 


1654 


AAGGUCUU G CAUAAGAG 


1528 


CUCUUAUG GCcgaaagGCGaGuCaaGGuCu AAGACCUU 


912 0 


1818 


AGCACCAU G CAACUUUU 


1533 


AAAAGUUG GCcgaaagGCGaGuCaaGGuCu AUGGUGCU 


9121 


1835 


UCACCUCU G CCUAAUCA 


1534 


UGAUUAGG GCcgaaagGCGaGuCaaGGuCu AGAGGUGA 


9122 


1883 


CAAGCUGU G CCUUGGGU 


1535 


ACCCAAGG GCcgaaagGCGaGuCaaGGuCu ACAGCUUG 


912 3 


1959 


UCUUUUUU G CCUUCUGA 


1537 


UCAGAAGG GCcgaaagGCGaGuCaaGGuCu AAAAAAGA 


9124 


2002 


UCGACACC G CCUCUGCU 


1541 


AGCAGAGG GCcgaaagGCGaGuCaaGGuCu GGUGUCGA 


9125 


2008 


CCGCCUCU G CUCUGUAU 


1542 


AUACAGAG GCcgaaagGCGaGuCaaGGuCu AGAGGCGG 


912 6 


2282 


GUGGAUUC G CACUCCUC 


1548 


GAGGAGUG GCcgaaagGCGaGuCaaGGuCu GAAUCCAC 


9127 


2293 


CUCCUCCU G CAUAUAGA 


1549 


UCUAUAUG GCcgaaagGCGaGuCaaGGuCu AGGAGGAG 


912 8 


2311 


CACCAAAU G CCCCUAUC 


1550 


GAUAGGGG GCcgaaagGCGaGuCaaGGuCu AUUUGGUG 


912 9 


2388 


ACUCCCUC G CCUCGCAG 


1552 


CUGCGAGG GCcgaaagGCGaGuCaaGGuCu GAGGGAGU 


913 0 


2393 


CUCGCCUC G CAGACGAA 


1553 


UUCGUCUG GCcgaaagGCGaGuCaaGGuCu GAGGCGAG 


9131 


2412 


UCUCAAUC G CCGCGUCG 


1555 


CGACGCGG GCcgaaagGCGaGuCaaGGuCu GAUUGAGA 


9132 


2415 


CAAUCGCC G CGUCGCAG 


1556 


CUGCGACG GCcgaaagGCGaGuCaaGGuCu GGCGAUUG 


9133 


2420 


GCCGCGUC G CAGAAGAU 


1557 


AUCUUCUG GCcgaaagGCGaGuCaaGGuCu GACGCGGC 


9134 


2514 


GGUACCUU G CUUUAAUC 


1558 


GAUUAAAG GCcgaaagGCGaGuCaaGGuCu AAGGUACC 


9135 


2560 


AUUCAUUU G CAGGAGGA 


1560 


UCCUCCUG GCcgaaagGCGaGuCaaGGuCu AAAUGAAU 


9136 


2641 


UUAACUAU G CCUGCUAG 


1563 


CUAGCAGG GCcgaaagGCGaGuCaaGGuCu AUAGUUAA 


913 7 


2645 


CUAUGCCU G CUAGGUUU 


1564 


AAACCUAG GCcgaaagGCGaGuCaaGGuCu AGGCAUAG 


913 8 


2677 


AAAUAUUU G CCCUUAGA 


1565 


UCUAAGGG GCcgaaagGCGaGuCaaGGuCu AAAUAUUU 


913 9 


2740 


UUCCAGAC G CGACAUUA 


1566 


UAAUGUCG GCcgaaagGCGaGuCaaGGuCu GUCUGGAA 


9140 


2804 


CACGUAGC G CCUCAUUU 


1568 


AAAUGAGG GCcgaaagGCGaGuCaaGGuCu GCUACGUG 


9141 


2814 


CUCAUUUU G CGGGUCAC 


1569 


GUGACCCG GCcgaaagGCGaGuCaaGGuCu AAAAUGAG 


9142 


2946 


UGGACCCU G CAUUCAAA 


1572 


UUUGAAUG GCcgaaagGCGaGuCaaGGuCu AGGGUCCA 


9143 


2990 


CUCAACCC G CACAAGGA 


1573 


UCCUUGUG GCcgaaagGCGaGuCaaGGuCu GGGUUGAG 


9144 


3012 


GGCCGGAC G CCAACAAG 


1574 


CUUGUUGG GCcgaaagGCGaGuCaaGGuCu GUCCGGCC 


9145 


3090 


GCCCUCAC G CUCAGGGC 


1575 


GCCCUGAG GCcgaaagGCGaGuCaaGGuCu GUGAGGGC 


9146 


3113 


ACAACUGU G CCAGCAGC 


1576 


GCUGCUGG GCcgaaagGCGaGuCaaGGuCu ACAGUUGU 


9147 


3132 


CUCCUCCU G CCUCCACC 


1577 


GGUGGAGG GCcgaaagGCGaGuCaaGGuCu AGGAGGAG 


9148 


51 


AGGGCCCU G UACUUUCC 


1578 


GGAAAGUA GCcgaaagGCGaGuCaaGGuCu AGGGCCCU 


9149 


106 


AGAAUACU G UCUCUGCC 


1579 


GGCAGAGA GCcgaaagGCGaGuCaaGGuCu AGUAUUCU 


9150 


148 


GGGACCCU G UACCGAAC 


1580 


GUUCGGUA GCcgaaagGCGaGuCaaGGuCu AGGGUCCC 


9151 


198 


CUGCUCGU G UUACAGGC 


1581 


GCCUGUAA GCcgaaagGCGaGuCaaGGuCu ACGAGCAG 


9152 


219 


UUUUUCUU G UUGACAAA 


1582 


UUUGUCAA GCcgaaagGCGaGuCaaGGuCu AAGAAAAA 


9153 
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297 


ACACCCGU G UGUCUUGG 


1583 


CCAAGACA GCcgaaagGCGaGuCaaGGuCu ACGGGUGU 


9154 


299 


ACCCGUGU G UCUUGGCC 


1584 


GGCCAAGA GCcgaaagGCGaGuCaaGGuCu ACACGGGU 


9155 


347 


ACCAACCU G UUGUCCUC 


1585 


GAGGACAA GCcgaaagGCGaGuCaaGGuCu AGGUUGGU 


9156 


350 


AACCUGUU G UCCUCCAA 


1586 


UUGGAGGA GCcgaaagGCGaGuCaaGGuCu AACAGGUU 


9157 


362 


UCCAAUUU G UCCUGGUU 


1587 


AACCAGGA GCcgaaagGCGaGuCaaGGuCu AAAUUGGA 




381 


CGCUGGAU G UGUCUGCG 


1588 


CGCAGACA GCcgaaagGCGaGuCaaGGuCu AUCCAGCG 


9159 


383 


CUGGAUGU G UCUGCGGC 


1589 


GCCGCAGA GCcgaaagGCGaGuCaaGGuCu ACAUCCAG 


9160 


438 


AUCUUCUU G UUGGUUCU 


1590 


AGAACCAA GCcgaaagGCGaGuCaaGGuCu AAGAAGAU 


J7 J. O J. 


465 


CAAGGUAU G UUGCCCGU 


1591 


ACGGGCAA GCcgaaagGCGaGuCaaGGuCu AUACCUUG 




476 


GCCCGUUU G UCCUCUAA 


1592 


UUAGAGGA GCcgaaagGCGaGuCaaGGuCu AAACGGGC 


J7 J. O J 


555 


ACCUCUAU G UUUCCCUC 


1593 


GAGGGAAA GCcgaaagGCGaGuCaaGGuCu AUAGAGGU 


i7 J. Ofr 


566 


UCCCUCAU G UUGCUGUA 


1594 


UACAGCAA GCcgaaagGCGaGuCaaGGuCu AUGAGGGA 


Q1 <^ c: 


572 


AUGUUGCU G UACAAAAC 


1595 


GUUUUGUA GCcgaaagGCGaGuCaaGGuCu AGCAACAU 


QT 


602 


CUGCACCU G UAUUCCCA 


1596 


UGGGAAUA GCcgaaagGCGaGuCaaGGuCu AGGUGCAG 


yxo / 


694 


UGCCAUUU G UUCAGUGG 


1597 


CCACUGAA GCcgaaagGCGaGuCaaGGuCu AAAUGGCA 




724 


CCCCCACU G UCUGGCUU 


1598 


AAGCCAGA GCcgaaagGCGaGuCaaGGuCu AGUGGGGG 


y ± D y 


750 


UGGAUGAU G UGGUUUUG 


1599 


CAAAACCA GCcgaaagGCGaGuCaaGGuCu AUCAUCCA 


Q T "7 n 
r* X / VJ 


771 


CCAAGUCU G UACAACAU 


1600 


AUGUUGUA GCcgaaagGCGaGuCaaGGuCu AGACUUGG 


J7 J. / X 


801 


AUGCCGCU G UUACCAAU 


1601 


AUUGGUAA GCcgaaagGCGaGuCaaGGuCu AGCGGCAU 


Q1 lO 

27X / ^ 


818 


UUUCUUUU G UCUUUGGG 


1602 


CCCAAAGA GCcgaaagGCGaGuCaaGGuCu AAAAGAAA 


i?i / ^ 


888 


UGGGAUAU G UAAUUGGG 


1603 


CCCAAUUA GCcgaaagGCGaGuCaaGGuCu AUAUCCCA 


91 74 


927 


AACAUAUU G UACAAAAA 


1604 


UUUUUGUA GCcgaaagGCGaGuCaaGGuCu AAUAUGUU 


917 5 


944 


AUCAAAAU G UGUUUUAG 


1605 


CUAAAACA GCcgaaagGCGaGuCaaGGuCu AUUUUGAU 


Q 1 '7 <^ 


946 


CAAAAUGU G UUUUAGGA 


1606 


UCCUAAAA GCcgaaagGCGaGuCaaGGuCu ACAUUUUG 




963 


AACUUCCU G UAAACAGG 


1607 


CCUGUUUA GCcgaaagGCGaGuCaaGGuCu AGGAAGUU 


9178 


991 


GAAAGUAU G UCAACGAA 


1608 


UUCGUUGA GCcgaaagGCGaGuCaaGGuCu AUACUUUC 


QT "70 


1002 


AACGAAUU G UGGGUCUU 


1609 


AAGACCCA GCcgaaagGCGaGuCaaGGuCu AAUUCGUU 


y xo U 


1039 


CACGCAAU G UGGAUAUU 


1610 


AAUAUCCA GCcgaaagGCGaGuCaaGGuCu AUUGCGUG 


y XO X 


1137 


AACAGUAU G UGAACCUU 


1611 


AAGGUUCA GCcgaaagGCGaGuCaaGGuCu AUACUGUU 


9182 


1184 


UGCCAAGU G UUUGCUGA 


1612 


UCAGCAAA GCcgaaagGCGaGuCaaGGuCu ACUUGGCA 




1251 


GAACCUUU G UGUCUCCU 


1613 


AGGAGACA GCcgaaagGCGaGuCaaGGuCu AAAGGUUC 


y X o4 


1253 


ACCUUUGU G UCUCCUCU 


1614 


AGAGGAGA GCcgaaagGCGaGuCaaGGuCu ACAAAGGU 


J7X o 3 


1294 


AGCCGCUU G UUUUGCUC 


1615 


GAGCAAAA GCcgaaagGCGaGuCaaGGuCu AAGCGGCU 


y Xo O 


1344 


ACAAUUCU G UCGUGCUC 


1616 


GAGCACGA GCcgaaagGCGaGuCaaGGuCu AGAAUUGU 


yxo / 


1390 


GCUAGGCU G UGCUGCCA 


1617 


UGGCAGCA GCcgaaagGCGaGuCaaGGuCu AGCCUAGC 


918 8 


1425 


CGUCCUUU G UUUACGUC 


1618 


GACGUAAA GCcgaaagGCGaGuCaaGGuCu AAAGGACG 


y Xo y 


1508 


CGCCUAUU G UACCGACC 


1619 


GGUCGGUA GCcgaaagGCGaGuCaaGGuCu AAUAGGCG 


y X u 


1557 


CCCCGUCU G UGCCUUCU 


1620 


AGAAGGCA GCcgaaagGCGaGuCaaGGuCu AGACGGGG 


J7 X I? X 


1581 


CGGACCGU G UGCACUUC 


1621 


GAAGUGCA GCcgaaagGCGaGuCaaGGuCu ACGGUCCG 


J7X J7Z 


1684 


UCAGCAAU G UCAACGAC 


1622 


GUCGUUGA GCcgaaagGCGaGuCaaGGuCu AUUGCUGA 


J X 


1719 


CAAAGACU G UGUGUUUA 


1623 


UAAACACA GCcgaaagGCGaGuCaaGGuCu AGUCUUUG 


J X y ^ 


1721 


AAGACUGU G UGUUUAAU 


1624 


AUUAAACA GCcgaaagGCGaGuCaaGGuCu ACAGUCUU 


Q 1 Q 
y X 3 


1723 


GACUGUGU G UUUAAUGA 


1625 


UCAUUAAA GCcgaaagGCGaGuCaaGGuCu ACACAGUC 


9196 


1772 


AGGUCUUU G UACUAGGA 


1626 


UCCUAGUA GCcgaaagGCGaGuCaaGGuCu AAAGACCU 


9197 


1785 


AGGAGGCU G UAGGCAUA 


1627 


UAUGCCUA GCcgaaagGCGaGuCaaGGuCu AGCCUCCU 


9198 


1801 


AAAUUGGU G UGUUCACC 


1628 


GGUGAACA GCcgaaagGCGaGuCaaGGuCu ACCAAUUU 


9199 


1803 


AUUGGUGU G UUCACCAG 


1629 


CUGGUGAA GCcgaaagGCGaGuCaaGGuCu ACACCT^U 


9200 


1850 


CAUCUCAU G UUCAUGUC 


1630 


GACAUGAA GCcgaaagGCGaGuCaaGGuCu AUGAGAUG 


9201 


1856 


AUGXJUCAU G UCCUACUG 


1631 


CAGUAGGA GCcgaaagGCGaGuCaaGGuCu AUGAACAU 


9202 


1864 


GUCCUACU G UUCAAGCC 


1632 


GGCUUGAA GCcgaaagGCGaGuCaaGGuCu AGUAGGAC 


9203 


1881 


UCCAAGCU G UGCCUUGG 


1633 


CCAAGGCA GCcgaaagGCGaGuCaaGGuCu AGCUUGGA 


9204 



172 



MBHB02,249-E (400.042US) 



1939 


GAGCUUCU G UGGAGUUA 


1634 


UAACUCCA GCcgaaagGCGaGuCaaGGuCu AGAAGCUC 


92 05 


2013 


UCUGCUCU G UAUCGGGG 


1635 


CCCCGAUA GCcgaaagGCGaGuCaaGGuCu AGAGCAGA 


9206 


2045 


GGAACAUU G UUCACCUC 


1636 


GAGGUGAA GCcgaaagGCGaGuCaaGGuCu AAUGUUCC 


n '7 


2082 


GCUAUUCU G UGUUGGGG 


1637 


CCCCAACA GCcgaaagGCGaGuCaaGGuCu AGAAUAGC 


^ ^ \J o 


2084 


UAUUCUGU G UUGGGGUG 


1638 


CACCCCAA GCcgaaagGCGaGuCaaGGuCu ACAGAAUA 




2167 


UCAGCUAU G UCAACGUU 


1639 


AACGUUGA GCcgaaagGCGaGuCaaGGuCu AUAGCUGA 


92 10 


2205 


CAACUAUU G UGGUUUCA 


1640 


UGAAACCA GCcgaaagGCGaGuCaaGGuCu AAUAGUUG 


9211 


2222 


CAUUUCCU G UCUUACUU 


1641 


AAGUAAGA GCcgaaagGCGaGuCaaGGuCu AGGAAAUG 




2245 


GAGAAACU G UUCUUGAA 


1642 


UUCAAGAA GCcgaaagGCGaGuCaaGGuCu AGUUUCUC 


92 13 


2262 


UAUUUGGU G UCUUUUGG 


1643 


CCAAAAGA GCcgaaagGCGaGuCaaGGuCu ACCAAAUA 




2274 


UUUGGAGU G UGGAUUCG 


1644 


CGAAUCCA GCcgaaagGCGaGuCaaGGuCu ACUCCAi\A 




2344 


AAACUACU G UUGUUAGA 


1645 


UCUAACAA GCcgaaagGCGaGuCaaGGuCu AGUAGUUU 


QO 1 <^ 
J.O 


2347 


CUACUGUU G UUAGACGA 


1646 


UCGUCUAA GCcgaaagGCGaGuCaaGGuCu AACAGUAG 




2450 


AUCUCAAU G UUAGUAUU 


1647 


AAUACUAA GCcgaaagGCGaGuCaaGGuCu AUUGAGAU 




2573 


AGGACAUU G UUGAUAGA 


1648 


UCUAUCAA GCcgaaagGCGaGuCaaGGuCu AAUGUCCU 


-7 Z X 17 


2583 


UGAUAGAU G UAAGCAAU 


1649 


AUUGCUUA GCcgaaagGCGaGuCaaGGuCu AUCUAUCA 


Q o o n 


2594 


AGCAAUUU G UGGGGCCC 


1650 


GGGCCCCA GCcgaaagGCGaGuCaaGGuCu AAAUUGCU 


Z X 


2663 


AUCCCAAU G UUACUAAA 


1651 


UUUAGUAA GCcgaaagGCGaGuCaaGGuCu AUUGGGAU 


92 2 2 


2717 


CAGAGUAU G UAGUUAAU 


1652 


AUUAACUA GCcgaaagGCGaGuCaaGGuCu AUACUCUG 


Z3 Z. ^ ^ 


2901 


AUCUUUCU G UCCCCAAU 


1653 


AUUGGGGA GCcgaaagGCGaGuCaaGGuCu AGAAAGAU 


9224 


3071 


GGGGGACU G UUGGGGUG 


1654 


CACCCCAA GCcgaaagGCGaGuCaaGGuCu AGUCCCCC 


Q O 9 
^Z Z D 


3111 


UCACAACU G UGCCAGCA 


1655 


UGCUGGCA GCcgaaagGCGaGuCaaGGuCu AGUUGUGA 




40 


AUCCCAGA G UCAGGGCC 


1656 


GGCCCUGA GCcgaaagGCGaGuCaaGGuCu UCUGGGAU 




46 


GAGUCAGG G CCCUGUAC 


1657 


GUACAGGG GCcgaaagGCGaGuCaaGGuCu CCUGACUC 


Q O O Q 


65 


UCCUGCUG G UGGCUCCA 


1658 


UGGAGCCA GCcgaaagGCGaGuCaaGGuCu CAGCAGGA 


9229 


68 


UGCUGGUG G CUCCAGUU 


1659 


AACUGGAG GCcgaaagGCGaGuCaaGGuCu CACCAGCA 




74 


UGGCUCCA G UUCAGGAA 


1660 


UUCCUGAA GCcgaaagGCGaGuCaaGGuCu UGGAGCCA 


y z J X 


85 


CAGGAACA G UGAGCCCU 


1661 


AGGGCUCA GCcgaaagGCGaGuCaaGGuCu UGUUCCUG 




89 


AACAGUGA G CCCUGCUC 


1662 


GAGCAGGG GCcgaaagGCGaGuCaaGGuCu UCACUGUU 


yz J J 


120 


GCCAUAUC G UCAAUCUU 


1663 


AAGAUUGA GCcgaaagGCGaGuCaaGGuCu GAUAUGGC 




196 


CCCUGCUC G UGUUACAG 


1664 


CUGUAACA GCcgaaagGCGaGuCaaGGuCu GAGCAGGG 


QO O C 

yz ^ b 


205 


UGUUACAG G CGGGGUUU 


1665 


AAACCCCG GCcgaaagGCGaGuCaaGGuCu CUGUAACA 


Q O "3 C 

yz J D 


210 


CAGGCGGG G UUUUUCUU 


1666 


AAGAAAAA GCcgaaagGCGaGuCaaGGuCu CCCGCCUG 


QO O '7 

y z J / 


248 


ACCACAGA G UCUAGACU 


1667 


AGUCUAGA GCcgaaagGCGaGuCaaGGuCu UCUGUGGU 


92 3 8 


258 


CUAGACUC G UGGUGGAC 


1668 


GUCCACCA GCcgaaagGCGaGuCaaGGuCu GAGUCUAG 


92 3 9 


261 


GACUCGUG G UGGACUUC 


1669 


GAAGUCCA GCcgaaagGCGaGuCaaGGuCu CACGAGUC 


Q O /I A 

yz4 u 


295 


GAACACCC G UGUGUCUU 


1670 


AAGACACA GCcgaaagGCGaGuCaaGGuCu GGGUGUUC 


'± X 


305 


GUGUCUUG G CCAAAAUU 


1671 


AAUUUUGG GCcgaaagGCGaGuCaaGGuCu CAAGACAC 


QO/1 O 

-7Z*tZ 


318 


AAUUCGCA G UCCCAAAU 


1672 


AUUUGGGA GCcgaaagGCGaGuCaaGGuCu UGCGAAUU 


92 4 3 


332 


AAUCUCCA G UCACUCAC 


1673 


GUGAGUGA GCcgaaagGCGaGuCaaGGuCu UGGAGAUU 


y z *t ^ 


368 


UUGUCCUG G UUAUCGCU 


1674 


AGCGAUAA GCcgaaagGCGaGuCaaGGuCu CAGGACAA 




390 


UGUCUGCG G CGUUUUAU 


1675 


AUAAAACG GCcgaaagGCGaGuCaaGGuCu CGCAGACA 


QO A C 

y z ^ D 


392 


UCUGCGGC G UUUUAUCA 


1676 


UGAUAAAA GCcgaaagGCGaGuCaaGGuCu GCCGCAGA 


9247 


442 


UCUUGUUG G UUCUUCUG 


1677 


CAGAAGAA GCcgaaagGCGaGuCaaGGuCu CAACAAGA 


9248 


461 


CUAUCAAG G UAUGUUGC 


1678 


GCAACAUA GCcgaaagGCGaGuCaaGGuCu CUUGAUAG 


9249 


472 


UGUUGCCC G UUUGUCCU 


1679 


AGGACTU^ GCcgaaagGCGaGuCaaGGuCu GGGCAACA 


9250 


506 


AACAACCA G CACCGGAC 


1680 


GUCCGGUG GCcgaaagGCGaGuCaaGGuCu UGGUUGUU 


9251 


625 


CAUCUUGG G CUUUCGCA 


1681 


UGCGAAAG GCcgaaagGCGaGuCaaGGuCu CCAAGAUG 


9252 


648 


CUAUGGGA G UGGGCCUC 


1682 


GAGGCCCA GCcgaaagGCGaGuCaaGGuCu UCCCAUAG 


9253 


652 


GGGAGUGG G CCUCAGUC 


1683 


GACUGA6G GCcgaaagGCGaGuCaaGGuCu CCACUCCC 


9254 


658 


GGGCCUCA G UCCGUUUC 


1684 


GAAACGGA GCcgaaagGCGaGuCaaGGuCu UGAGGCCC 


9255 
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662 


CUCAGUCC G UUUCUCUU 


1685 


AAGAGAAA GCcgaaagGCGaGuCaaGGuCu GGACUGAG 




672 


IKJCUCUUG G CUCAGUUU 


1686 


AAACUGAG GCcgaaagGCGaGuCaaGGuCu CAAGAGAA 


92 57 


611 


UUGGCUCA G UUUACUAG 


1687 


CUAGUAAA GCcgaaagGCGaGuCaaGGuCu UGAGCCAA 


J z.z>o 


685 


GUUUACUA G UGCCAUUU 


1688 


AAAUGGCA GCcgaaagGCGaGuCaaGGuCu UAGUAAAC 


c: Q 


699 


UUUGUUCA G UGGUUCGU 


1689 


ACGAACCA GCcgaaagGCGaGuCaaGGuCu UGAACAAA 




702 


GUUCAGUG G UUCGUAGG 


1690 


CCUACGAA GCcgaaagGCGaGuCaaGGuCu CACUGAAC 




706 


AGUGGUUC G UAGGGCUU 


1691 


AAGCCCUA GCcgaaagGCGaGuCaaGGuCu GAACCACU 




711 


UUCGUAGG G CUUUCCCC 


1692 


GGGGAAAG GCcgaaagGCGaGuCaaGGuCu CCUACGAA 


QO "3 
O J 


729 


ACUGUCUG G CUUUCAGU 


1693 


ACUGAAAG GCcgaaagGCGaGuCaaGGuCu CAGACAGU 




736 


GGCUUUCA G UUAUAUGG 


1694 


CCAUAUAA GCcgaaagGCGaGuCaaGGuCu UGAAAGCC 


i^Z D D 


753 


AUGAUGUG G UUUUGGGG 


1695 


CCCCAAAA GCcgaaagGCGaGuCaaGGuCu CACAUCAU 


Ob 


762 


UUUUGGGG G CCAAGUCU 


1696 


AGACUUGG GCcgaaagGCGaGuCaaGGuCu CCCCAAAA 


i7<5 b / 


lei 


GGGGCCAA G UCUGUACA 


1697 


UGUACAGA GCcgaaagGCGaGuCaaGGuCu UUGGCCCC 


Q O C Q 

y ^ D O 


785 


CAUCUUGA G UCCCUUUA 


1698 


UAAAGGGA GCcgaaagGCGaGuCaaGGuCu UCAAGAUG 


92 6 9 


826 


GUCUUUGG G UAUACAUU 


1699 


AAUGUAUA GCcgaaagGCGaGuCaaGGuCu CCAAAGAC 


92 7 0 


898 


AAUUGGGA G UUGGGGCA 


1700 


UGCCCCAA GCcgaaagGCGaGuCaaGGuCu UCCCAAUU 


/ J. 


904 


GAGUUGGG G CACAUUGC 


1701 


GCAAUGUG GCcgaaagGCGaGuCaaGGuCu CCCAACUC 


00*7 0 


971 


GUAAACAG G CCUAUUGA 


1702 


UCAAUAGG GCcgaaagGCGaGuCaaGGuCu CUGUUUAC 


QO T "a 


987 


AUUGGAAA G UAUGUCAA 


1703 


UUGACAUA GCcgaaagGCGaGuCaaGGuCu UUUCCAAU 


Q O '7 A 

I?^ / ft 


1006 


AAUUGUGG G UCUUUUGG 


1704 


CCAAAAGA GCcgaaagGCGaGuCaaGGuCu CCACAAUU 


Q O "7 c; 


1016 


CUUUUGGG G UUUGCCGC 


1705 


GCGGCAAA GCcgaaagGCGaGuCaaGGuCu CCCAAAAG 


QO "7 <C 
^Z 1 D 


1080 


GCAUACAA G CAAAACAG 


1706 


CUGUUUUG GCcgaaagGCGaGuCaaGGuCu UUGUAUGC 


92 77 


1089 


CAAAACAG G CUUUUACU 


1707 


AGUAAAAG GCcgaaagGCGaGuCaaGGuCu CUGUUUUG 


QO "7 a 

yz /o 


1116 


CUUACAAG G CCUUUCUA 


1708 


UAGAAAGG GCcgaaagGCGaGuCaaGGuCu CUUGUAAG 


QO "7 Q 

^z / y 


1126 


CUUUCUAA G UAAACAGU 


1709 


ACUGUUUA GCcgaaagGCGaGuCaaGGuCu UUAGAAAG 


QO ft n 

J Z o \J 


1133 


AGUAAACA G UAUGUGAA 


1710 


UUCACAUA GCcgaaagGCGaGuCaaGGuCu UGUUUACU 


QO D T 
^Zo X 


1152 


UUUACCCC G UUGCUCGG 


1711 


CCGAGCAA GCcgaaagGCGaGuCaaGGuCu GGGGUAAA 


9282 


1160 


GUUGCUCG G CAACGGCC 


1712 


GGCCGUUG GCcgaaagGCGaGuCaaGGuCu CGAGCAAC 


92 8 3 


1166 


CGGCAACG G CCUGGUCU 


1713 


AGACCAGG GCcgaaagGCGaGuCaaGGuCu CGUUGCCG 


92 84 


1171 


ACGGCCUG G UCUAUGCC 


1714 


GGCAUAGA GCcgaaagGCGaGuCaaGGuCu CAGGCCGU 


928 5 


1182 


UAUGCCAA G UGUUUGCU 


1715 


AGCAAACA GCcgaaagGCGaGuCaaGGuCu UUGGCAUA 


92 8 6 


1207 


CCCCACUG G UUGGGGCU 


1716 


AGCCCCAA GCcgaaagGCGaGuCaaGGuCu CAGUGGGG 


QO D "7 
jiZ o / 


1213 


UGGUUGGG G CUUGGCCA 


1717 


UGGCCAAG GCcgaaagGCGaGuCaaGGuCu CCCAACCA 


928 8 


1218 


GGGGCUUG G CCAUAGGC 


1718 


GCCUAUGG GCcgaaagGCGaGuCaaGGuCu CAAGCCCC 


92 8 9 


1225 


GGCCAUAG G CCAUCAGC 


1719 


GCUGAUGG GCcgaaagGCGaGuCaaGGuCu CUAUGGCC 


92 90 


1232 


GGCCAUCA G CGCAUGCG 


1720 


CGCAUGCG GCcgaaagGCGaGuCaaGGuCu UGAUGGCC 


Q O Q T 


1240 


GCGCAUGC G UGGAACCU 


1721 


AGGUUCCA GCcgaaagGCGaGuCaaGGuCu GCAUGCGC 


QO QO 
^Z ^Z 


1287 


AACUCCUA G CCGCUUGU 


1722 


ACAAGCGG GCcgaaagGCGaGuCaaGGuCu UAGGAGUU 


QO Q T 
jZ 


1306 


UGCUCGCA G CAGGUCUG 


1723 


CAGACCUG GCcgaaagGCGaGuCaaGGuCu UGCGAGCA 


QO 

y z y ft 


1310 


CGCAGCAG G UCUGGGGC 


1724 


GCCCCAGA GCcgaaagGCGaGuCaaGGuCu CUGCUGCG 


QO Q C 

yz y D 


1317 


GGUCUGGG G CAAAACUC 


1725 


GAGUUUUG GCcgaaagGCGaGuCaaGGuCu CCCAGACC 


QO Q*r 

y-2 y o 


1347 


AUUCUGUC G UGCUCUCC 


1726 


GGAGAGCA GCcgaaagGCGaGuCaaGGuCu GACAGAAU 


OO Ql 

yz y / 


1379 


UUUCCAUG G CUGCXTAGG 


1727 


CCUAGCAG GCcgaaagGCGaGuCaaGGuCu CAUGGAAA 


9298 


1387 


GCUGCUAG G CUGUGCUG 


1728 


CAGCACAG GCcgaaagGCGaGuCaaGGuCu CUAGCAGC 


9299 


1418 


CGCGGGAC G UCCUUUGU 


1729 


ACAAAGGA GCcgaaagGCGaGuCaaGGuCu GUCCCGCG 


9300 


1431 


UUGUUUAC G UCCCGUCG 


1730 


CGACGGGA GCcgaaagGCGaGuCaaGGuCu GUAAACAA 


9301 


1436 


UACGUCCC G UCGGCGCU 


1731 


AGCGCCGA GCcgaaagGCGaGuCaaGGuCu GGGACGUA 


9302 


1440 


UCCCGUCG G CGCUGAAU 


1732 


AUUCAGCG GCcgaaagGCGaGuCaaGGuCu CGACGGGA 


9303 


1471 


CUCCCGGG G CCGCUUGG 


1733 


CCAAGCGG GCcgaaagGCGaGuCaaGGuCu CCCGGGAG 


9304 


1481 


CGCUUGGG G CUCUACCG 


1734 


CGGUAGAG GCcgaaagGCGaGuCaaGGuCu CCCAAGCG 


9305 


1517 


UACCGACC G UCCACGGG 


1735 


CCCGUGGA GCcgaaagGCGaGuCaaGGuCu GGUCGGUA 


9306 
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1526 


UCCACGGG G CGCACCUC 


1736 


GAGGUGCG GCcgaaagGCGaGuCaaGGuCu CCCGUGGA 


93 07 


1553 


GACUCCCC G UCUGUGCC 


1737 


GGCACAGA GCcgaaagGCGaGuCaaGGuCu GGGGAGUC 


93 08 


1579 


GCCGGACC G UGUGCACU 


1738 


AGUGCACA GCcgaaagGCGaGuCaaGGuCu GGUCCGGC 


93 09 


1605 


CUCUGCAC G UCGCAUGG 


1739 


CCAUGCGA GCcgaaagGCGaGuCaaGGuCu GUGCAGAG 


9310 


1622 


AGACCACC G UGAACGCC 


1740 


GGCGUUCA GCcgaaagGCGaGuCaaGGuCu GGUGGUCU 


9311 


1649 


UGCCCAAG G UCUUGCAU 


1741 


AUGCAAGA GCcgaaagGCGaGuCaaGGuCu CUUGGGCA 


93 12 


1679 


GACUUUCA G CAAUGUCA 


1742 


UGACAUUG GCcgaaagGCGaGuCaaGGuCu UGAAAGUC 


9313 


1703 


ACCUUGAG G CAUACUUC 


1743 


GAAGUAUG GCcgaaagGCGaGuCaaGGuCu CUCAAGGU 


9314 


1732 


UUUAAUGA G UGGGAGGA 


1744 


UCCUCCCA GCcgaaagGCGaGuCaaGGuCu UCAUUAAA 


9315 


1741 


UGGGAGGA G UUGGGGGA 


1745 


UCCCCCAA GCcgaaagGCGaGuCaaGGuCu UCCUCCCA 


93 16 


1754 


GGGAGGAG G UUAGGUUA 


1746 


UAACCUAA GCcgaaagGCGaGuCaaGGuCu CUCCUCCC 


93 17 


1759 


GAGGUUAG G UUAAAGGU 


1747 


ACCUUUAA GCcgaaagGCGaGuCaaGGuCu CUAACCUC 




1766 


GGUUAAAG G UCUUUGUA 


1748 


UACAAAGA GCcgaaagGCGaGuCaaGGuCu CUUUAACC 


93 1 9 


1782 


ACUAGGAG G CUGUAGGC 


1749 


GCCUACAG GCcgaaagGCGaGuCaaGGuCu CUCCUAGU 




1789 


GGCUGUAG G CAUAAAUU 


1750 


AAUUUAUG GCcgaaagGCGaGuCaaGGuCu CUACAGCC 


y J ^ 1. 


1799 


AUAAAUUG G UGUGUUCA 


1751 


UGAACACA GCcgaaagGCGaGuCaaGGuCu CAAUUUAU 




1811 


GUUCACCA G CACCAUGC 


1752 


GCAUGGUG GCcgaaagGCGaGuCaaGGuCu UGGUGAAC 


3 J ^ J 


1870 


CUGUUCAA G CCUCCAAG 


1753 


CUUGGAGG GCcgaaagGCGaGuCaaGGuCu UUGAACAG 


J? J ^ f± 


1878 


GCCUCCAA G CUGUGCCU 


1754 


AGGCACAG GCcgaaagGCGaGuCaaGGuCu UUGGAGGC 


9325 


1890 


UGCCUUGG G UGGCUUUG 


1755 


CAAAGCCA GCcgaaagGCGaGuCaaGGuCu CCAAGGCA 


932 6 


1893 


CUUGGGUG G CUUUGGGG 


1756 


CCCCAAAG GCcgaaagGCGaGuCaaGGuCu CACCCAAG 


93 27 


1901 


GCUUUGGG G CAUGGACA 


1757 


UGUCCAUG GCcgaaagGCGaGuCaaGGuCu CCCAAAGC 


932 8 


1917 


AUUGACCC G UAUAAAGA 


1758 


UCUUUAUA GCcgaaagGCGaGuCaaGGuCu GGGUCAAU 


93 2 9 


1933 


AAUUUGGA G CUUCUGUG 


1759 


CACAGAAG GCcgaaagGCGaGuCaaGGuCu UCCAAAUU 


-7 O J u 


1944 


UCUGUGGA G UUACUCUC 


1760 


GAGAGUAA GCcgaaagGCGaGuCaaGGuCu UCCACAGA 


-7 J J -L 


2023 


AUCGGGGG G CCUUAGAG 


1761 


CUCUAAGG GCcgaaagGCGaGuCaaGGuCu CCCCCGAU 




2031 


GCCUUAGA G UCUCCGGA 


1762 


UCCGGAGA GCcgaaagGCGaGuCaaGGuCu UCUAAGGC 


J? O J J 


2062 


ACCAUACG G CACUCAGG 


1763 


CCUGAGUG GCcgaaagGCGaGuCaaGGuCu CGUAUGGU 


Q T "3 A 

-7 J O 


2070 


GCACUCAG G CAAGCUAU 


1764 


AUAGCUUG GCcgaaagGCGaGuCaaGGuCu CUGAGUGC 


Q '5 c; 


2074 


UCAGGCAA G CUAUUCUG 


1765 


CAGAAUAG GCcgaaagGCGaGuCaaGGuCu UUGCCUGA 




2090 


GUGUUGGG G UGAGUUGA 


1766 


UCAACUCA GCcgaaagGCGaGuCaaGGuCu CCCAACAC 


/ 


2094 


UGGGGUGA G UUGAUGAA 


1767 


UUCAUCAA GCcgaaagGCGaGuCaaGGuCu UCACCCCA 


^ J -3 O 


2107 


UGAAUCUA G CCACCUGG 


1768 


CCAGGUGG GCcgaaagGCGaGuCaaGGuCu UAGAUUCA 


Q "3 "3 Q 


2116 


CCACCUGG G UGGGAAGU 


1769 


ACUUCCCA GCcgaaagGCGaGuCaaGGuCu CCAGGUGG 


Q "3 /I A 


2123 


GGUGGGAA G UAAUUUGG 


1770 


CCAAAUUA GCcgaaagGCGaGuCaaGGuCu UUCCCACC 


Q "J /I T 


2140 


AAGAUCCA G CAUCCAGG 


1771 


CCUGGAUG GCcgaaagGCGaGuCaaGGuCu UGGAUCUU 


Q "3 4 O 


2155 


GGGAAUUA G UAGUCAGC 


1772 


GCUGACUA GCcgaaagGCGaGuCaaGGuCu UAAUUCCC 


9343 


2158 


AAUUAGUA G UCAGCXJAU 


1773 


AUAGCUGA GCcgaaagGCGaGuCaaGGuCu UACUAAUU 


Q "5 A 4 
-7 -5 ft 


2162 


AGUAGUCA G CUAUGUCA 


1774 


UGACAUAG GCcgaaagGCGaGuCaaGGuCu UGACUACU 


934 5 


2173 


AUGUCAAC G UUAAUAUG 


1775 


CAUAUUAA GCcgaaagGCGaGuCaaGGuCu GUUGACAU 


^ O D 


2183 


UAAUAUGG G CCUAAAAA 


1776 


UUUUUAGG GCcgaaagGCGaGuCaaGGuCu CCAUAUUA 


9347 


2208 


CUAUUGUG G UUUCACAU 


1777 


AUGUGAAA GCcgaaagGCGaGuCaaGGuCu CACAAUAG 


934 8 


2235 


ACUUUUGG G CGAGAAAC 


1778 


GUUUCUCG GCcgaaagGCGaGuCaaGGuCu CCAAAAGU 


9349 


2260 


AAUAUUUG G UGUCUUUU 


1779 


AAAAGACA GCcgaaagGCGaGuCaaGGuCu CAAAUAUU 


9350 


2272 


CUUUUGGA G UGUGGAUU 


1780 


AAUCCACA GCcgaaagGCGaGuCaaGGuCu UCCAAAAG 


9351 


2360 


ACGAAGAG G CAGGUCCC 


1781 


GGGACCUG GCcgaaagGCGaGuCaaGGuCu CUCUUCGU 


9352 


2364 


AGAGGCAG G UCCCCUAG 


1782 


CUAGGGGA GCcgaaagGCGaGuCaaGGuCu CUGCCUCU 


9353 


2403 


AGACGAAG G UCUCAAUC 


1783 


GAUUGAGA GCcgaaagGCGaGuCaaGGuCu CUUCGUCU 


9354 


2417 


AUCGCCGC G UCGCAGAA 


1784 


UUCUGCGA GCcgaaagGCGaGuCaaGGuCu GCGGCGAU 


9355 


2454 


CAAUGUUA G UAUUCCUU 


1785 


AAGGAAUA GCcgaaagGCGaGuCaaGGuCu UAACAUUG 


9356 


2474 


CACAUAAG G UGGGAAAC 


1786 


GUUUCCCA GCcgaaagGCGaGuCaaGGuCu CUUAUGUG 


9357 
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2491 


UUUACGGG G CUUUAUUC 


1787 


GAAUAAAG GCcgaaagGCGaGuCaaGGuCu CCCGUAAA 


9358 


2507 


CUUCUACG G UACCUUGC 


1788 


GCAAGGUA GCcgaaagGCGaGuCaaGGuCu CGUAGAAG 


9359 


2530 


CCUAAAUG G CAAACUCC 


1789 


GGAGUUUG GCcgaaagGCGaGuCaaGGuCu CAUUUAGG 


9360 


2587 


AGAUGUAA G CAAUUUGU 


1790 


ACAAAUUG GCcgaaagGCGaGuCaaGGuCu UUACAUCU 


9361 


2599 


UUUGUGGG G CCCCUUAC 


1791 


GUAAGGGG GCcgaaagGCGaGuCaaGGuCu CCCACAAA 


9362 


2609 


CCCUUACA G UAAAUGAA 


1792 


UUCAUUUA GCcgaaagGCGaGuCaaGGuCu UGUAAGGG 


9363 


2650 


CCUGCUAG G UUUUAUCC 


1793 


GGAUAAAA GCcgaaagGCGaGuCaaGGuCu CUAGCAGG 


9364 


2701 


AUCAAACC G UAUUAUCC 


1794 


GGAUAAUA GCcgaaagGCGaGuCaaGGuCu GGUUUGAU 


9365 


2713 


UAUCCAGA G UAUGUAGU 


1795 


ACUACAUA GCcgaaagGCGaGuCaaGGuCu UCUGGAUA 


9366 


2720 


AGUAUGUA G UUAAUCAU 


1796 


AUGAUUAA GCcgaaagGCGaGuCaaGGuCu UACAUACU 


93 67 


2768 


UUUGGAAG G CGGGGAUC 


1797 


GAUCCCCG GCcgaaagGCGaGuCaaGGuCu CUUCCAAA 


93 68 


2791 


AAAAGAGA G UCCACACG 


1798 


CGUGUGGA GCcgaaagGCGaGuCaaGGuCu UCUCUUUU 


93 69 


2799 


GUCCACAC G UAGCGCCU 


1799 


AGGCGCUA GCcgaaagGCGaGuCaaGGuCu GUGUGGAC 


93 70 


2802 


CACACGUA G CGCCUCAU 


1800 


AUGAGGCG GCcgaaagGCGaGuCaaGGuCu UACGUGUG 


9371 


2818 


UUUUGCGG G UCACCAUA 


1801 


UAUGGUGA GCcgaaagGCGaGuCaaGGuCu CCGCAAAA 


93 72 


2848 


GAUCUACA G CAUGGGAG 


1802 


CUCCCAUG GCcgaaagGCGaGuCaaGGuCu UGUAGAUC 


9373 


2857 


CAUGGGAG G UUGGUCUU 


1803 


AAGACCAA GCcgaaagGCGaGuCaaGGuCu CUCCCAUG 


93 74 


2861 


GGAGGUUG G UCUUCCAA 


1804 


UUGGAAGA GCcgaaagGCGaGuCaaGGuCu CAACCUCC 


9375 


2881 


UCGAAAAG G CAUGGGGA 


1805 


UCCCCAUG GCcgaaagGCGaGuCaaGGuCu CUUUUCGA 


9376 


2936 


GAUCAUCA G UUGGACCC 


1806 


GGGUCCAA GCcgaaagGCGaGuCaaGGuCu UGAUGAUC 


9377 


2955 


CAUUCAAA G CCAACUCA 


1807 


UGAGUUGG GCcgaaagGCGaGuCaaGGuCu UUUGAAUG 


93 78 


2964 


CCAACUCA G UAAAUCCA 


1808 


UGGAUUUA GCcgaaagGCGaGuCaaGGuCu UGAGUUGG 


93 7 9 


3005 


GACAACUG G CCGGACGC 


1809 


GCGUCCGG GCcgaaagGCGaGuCaaGGuCu CAGUUGUC 


93 8 0 


3021 


CCAACAAG G UGGGAGUG 


1810 


CACUCCCA GCcgaaagGCGaGuCaaGGuCu CUUGUUGG 


9381 


3027 


AGGUGGGA G UGGGAGCA 


1811 


UGCUCCCA GCcgaaagGCGaGuCaaGGuCu UCCCACCU 


9382 


3033 


GAGUGGGA G CAUUCGGG 


1812 


CCCGAAUG GCcgaaagGCGaGuCaaGGuCu UCCCACUC 


9383 


3041 


GCAUUCGG G CCAGGGUU 


1813 


AACCCUGG GCcgaaagGCGaGuCaaGGuCu CCGAAUGC 


93 84 


3047 


GGGCCAGG G UUCACCCC 


1814 


GGGGUGAA GCcgaaagGCGaGuCaaGGuCu CCUGGCCC 


93 85 


3077 


CUGUUGGG G UGGAGCCC 


1815 


GGGCUCCA GCcgaaagGCGaGuCaaGGuCu CCCAACAG 


93 86 


3082 


GGGGUGGA G CCCUCACG 


1816 


CGUGAGGG GCcgaaagGCGaGuCaaGGuCu UCCACCCC 


9387 


3097 


CGCUCAGG G CCUACUCA 


1817 


UGAGUAGG GCcgaaagGCGaGuCaaGGuCu CCUGAGCG 


9388 


3117 


CUGUGCCA G CAGCUCCU 


1818 


AGGAGCUG GCcgaaagGCGaGuCaaGGuCu UGGCACAG 


9389 


3120 


UGCCAGCA G CUCCUCCU 


1819 


AGGAGGAG GCcgaaagGCGaGuCaaGGuCu UGCUGGCA 


9390 


3146 


ACCAAUCG G CAGUCAGG 


1820 


CCUGACUG GCcgaaagGCGaGuCaaGGuCu CGAUUGGU 


9391 


3149 


AAUCGGCA G UCAGGAAG 


1821 


CUUCCUGA GCcgaaagGCGaGuCaaGGuCu UGCCGAUU 


9392 


3158 


UCAGGAAG G CAGCCUAC 


1822 


GUAGGCUG GCcgaaagGCGaGuCaaGGuCu CUUCCUGA 


9393 


3161 


GGAAGGCA G CCUACUCC 


1823 


GGAGUAGG GCcgaaagGCGaGuCaaGGuCu UGCCUUCC 


9394 


3204 


AUCCUCAG G CCAUGCAG 


1824 


CUGCAUGG GCcgaaagGCGaGuCaaGGuCu CUGAGGAU 


9395 



Input Sequence = AF100308. Cut Site = YG/M or UG/U. 

Stem Length = 8 . Core Sequence = GCcgaaagGCGaGuCaaGGuCu 

AF100308 (Hepatitis B virus strain 2-18, 3215 bp) 
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TABLE IX: HUMAN HBV DNAZYME AND SUBSTRATE SEQUENCE 



Pos 


Substrate 


Seq ID 


DNAzyme 




508 


CAACCAGC A CCGGACCA 


833 


TGGTCCGG GGCTAGCTACAACGA GCTGGTTG 


9396 


1632 


GAACGCCC A CAGGAACC 


1096 


GGTTCCTG GGCTAGCTACAACGA GGGCGTTC 


9397 


2992 


CAACCCGC A CAAGGACA 


1376 


TGTCCTTG GGCTAGCTACAACGA GCGGGTTG 


9398 


61 


ACUUUCCU G CUGGUGGC 


1448 


GCCACCAG GGCTAGCTACAACGA AGGAAAGT 


93 99 


94 


UGAGCCCU G CUCAGAAU 


1450 


ATTCTGAG GGCTAGCTACAACGA AGGGCTCA 


9400 


112 


CUGUCUCU G CCAUAUCG 


14 51 


CGATATGG GGCTAGCTACAACGA AGAGACAG 


94 01 


169 


AGAACAUC G CAUCAGGA 


1454 


TCCTGATG GGCTAGCTACAACGA GATGTTPT 


9402 


192 


GGACCCCU G CUCGUGUU 


1455 


AACACGAG GGCTAGCTACAACGA AGGGGTPP 


9403 


315 


CAAAAUUC G CAGUCCCA 


14 57 


TGGGACTG GGCTAGCTACAACGA GAATTTTr: 


9404 


374 


UGGUUAUC G CUGGAUGU 


1458 


ACATCCAG GGCTAGCTACAACGA GATAACCA 


94 0 5 


387 


AUGUGUCU G CGGCGUUU 


14 59 


AAACGCCG GGCTAGCTACAACGA AGACACAT 


9406 


410 


CUUCCUCU G CAUCCUGC 


14 60 


GCAGGATG GGCTAGCTACAACGA AGAGGAAG 


9407 


417 


UGCAUCCU G CUGCUAUG 


1461 


CATAGCAG GGCTAGCTACAACGA AGGATGCA 


9408 


420 


AUCCUGCU G CUAUGCCU 


1462 


AGGCATAG GGCTAGCTACAACGA AGCAGGAT 


9409 


425 


GCUGCUAU G CCUCAUCU 


1463 


AGATGAGG GGCTAGCTACAACGA ATAGCAGC 


9410 


468 


GGUAUGUU G CCCGUUUG 


1464 


CAAACGGG GGCTAGCTACAACGA AACATACC 


9411 


518 


CGGACCAU G CAAAACCU 


1465 


AGGTTTTG GGCTAGCTACAACGA ATGGTCCG 


9412 


527 


CAAAACCU G CACAACUC 


1466 


GAGTTGTG GGCTAGCTACAACGA AGGTTTTG 


9413 


538 


CAACUCCU G CUCAAGGA 


1467 


TCCTTGAG GGCTAGCTACAACGA AGGAGTTG 


9414 


569 


CUCAUGUU G CUGUACAA 


1468 


TTGTACAG GGCTAGCTACAACGA AACATf^Aa 


9415 


596 


CGGAAACU G CACCUGUA 


1469 


TACAGGTG GGCTAGCTACAACGA AGTTTrrr: 


9416 


631 


GGGCUUUC G CAAAAUAC 


1470 


GTATTTTG GGCTAGCTACAACGA GAAAarTT 


9417 


687 


UUACUAGU G CCAUUUGU 


14 71 


ACAAATGG GGCTAGCTACAAPf^A APTAnTAa 


9418 


795 


CCCUUUAU G CCGCUGUU 


14 74 


AACAGCGG GGCTAGCTACAACGA ATAAAnrir' 


9419 


798 


UUUAUGCC G CUGUUACC 


14 75 


GGTAACAG GGCTAGCTACAACGA GGCATAAA 


9420 


911 


GGCACAUU G CCACAGGA 


1476 


TCCTGTGG GGCTAGCTACAACGA AATnTrtrr* 


9421 


1020 


UGGGGUUU G CCGCCCCU 




AGGGGCGG GGCTAGCTAPAAPnA AAAr'nr'r'a 


9422 


1023 


GGUUUGCC G CCCCUUUC 


1480 


GAAAGGGG GGCTAGCTACAACGA naPAAAfP 


9423 


1034 


CCUUUCAC G CAAUGUGG 


1481 


CCACATTG GGCTAGCTACAACGA GTGAAAGG 


9424 


1050 


GAUAUUCU G CUUUAAUG 


1482 


CATTAAAG GGCTAGCTACAACGA AGAATATP 


9425 


1058 


GCUUUAAU G CCUUUAUA 


1483 


TATAAAGG GGCTAGCTACAArriA ATTAAArr* 


9426 


1068 


CUUUAUAU G CAUGCAUA 


1484 


TATGCATG GGCTAGCTACAACGA ATATAAAG 


942 7 


1072 


AUAUGCAU G CAUACAAG 


1485 


CTTGTATG GGCTAGCTACAACGA ATGCATAT 


9428 


1103 


ACUUUCUC G CCAACUUA 


I486 


TAAGTTGG GGCTAGCTACAACGA GAGAAAGT 


9429 


1155 


ACCCCGUU G CUCGGCAA 


1488 


TTGCCGAG GGCTAGCTACAACGA AACGGGGT 


9430 


1177 


UGGUCUAU G CCAAGUGU 


1489 


ACACTTGG GGCTAGCTACAACGA ATAGACCA 


9431 


1188 


AAGUGUUU G CUGACGCA 


1490 


TGCGTCAG GGCTAGCTACAACGA AAACACTT 


9432 


1194 


UUGCUGAC G CAACCCGC 


1492 


GGGGGTTG GGCTAGCTACAACGA GTCAGCAA 


9433 


1234 


CCAUCAGC G CAUGCGUG 


1493 


CACGCATG GGCTAGCTACAACGA GCTGATGG 


9434 


1238 


CAGCGCAU G CGUGGAAC 


1494 


GTTCCACG GGCTAGCTACAACGA ATGCGCTG 


9435 


1262 


UCUCCUCU G CCGAUCCA 


1495 


TGGATCGG GGCTAGCTACAACGA AGAGGAGA 


9436 


1275 


UCCAUACC G CGGAACUC 


1497 


GAGTTCCG GGCTAGCTACAACGA GGTATGGA 


9437 


1290 


UCCUAGCC G CUUGUUUU 


1498 


AAAACAAG GGCTAGCTACAACGA GGCTAGGA 


9438 


1299 


CUUGUUUU G CUCGCAGC 


1499 


GCTGCGAG GGCTAGCTACAACGA AAAACAAG 


9439 


1303 


UUUUGCUC G CAGCAGGU 


1500 


ACCTGCTG GGCTAGCTACAACGA GAGCAAAA 


9440 


1349 


UCUGUCGU G CUCUCCCG 


1502 


CGGGAGAG GGCTAGCTACAACGA ACGACAGA 


9441 


1357 


GCUCUCCC G CAAAUAUA 


1503 


TATATTTG GGCTAGCTACAACGA GGGAGAGC 


9442 
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1382 


CCAUGGCU G CUAGGCUG 


1504 


CAGCCTAG GGCTAGCTACAACGA AGCCATGG 


9443 


1392 


UAGGCUGU G CUGCCAAC 


1505 


GTTGGCAG GGCTAGCTACAACGA ACAGCCTA 


9444 


1395 


GCUGUGCU G CCAACUGG 


1506 


CCAGTTGG GGCTAGCTACAACGA AGCACAGC 


9445 


1411 


GAUCCUAC G CGGGACGU 


1507 


ACGTCCCG GGCTAGCTACAACGA GTAGGATC 


9446 


1442 


CCGUCGGC G CUGAAUCC 


1508 


GGATTCAG GGCTAGCTACAACGA GCCGACGG 


9447 


1452 


UGAAUCCC G CGGACGAC 


1510 


GTCGTCCG GGCTAGCTACAACGA GGGATTCA 


9448 


1474 


CCGGGGCC G CUUGGGGC 


1512 


GCCCCAAG GGCTAGCTACAACGA GGCCCCGG 


944 9 


1489 


GCUCUACC G CCCGCUUC 


1513 


GAAGCGGG GGCTAGCTACAACGA GGTAGAGC 


9450 


1493 


UACCGCCC G CUUCUCCG 


1514 


CGGAGAAG GGCTAGCTACAACGA GGGCGGTA 


9451 


1501 


GCUUCUCC G CCUAUUGU 


1515 


ACAATAGG GGCTAGCTACAACGA GGAGAAGC 


9452 


1528 


CACGGGGC G CACCUCUC 


1517 


GAGAGGTG GGCTAGCTACAACGA GCCCCGTG 


94 53 


1542 


CUCUUUAC G CGGACUCC 


1518 


GGAGTCCG GGCTAGCTACAACGA GTAAAGAG 


94 54 


1559 


CCGUCUGU G CCUUCXJCA 


1519 


TGAGAAGG GGCTAGCTACAACGA ACAGACGG 


94 55 


1571 


UCUCAUCU G CCGGACCG 


1520 


CGGTCCGG GGCTAGCTACAACGA AGATGAGA 


9456 


1583 


GACCGUGU G CACUUCGC 


1521 


GCGAAGTG GGCTAGCTACAACGA ACACGGTC 


94 57 


1590 


UGCACUUC G CUUCACCU 


1522 


AGGTGAAG GGCTAGCTACAACGA GAAGTGCA 


94 58 


1601 


UCACCUCU G CACGUCGC 


1523 


GCGACGTG GGCTAGCTACAACGA AGAGGTGA 


94 59 


1608 


UGCACGUC G CAUGGAGA 


1524 


TCTCCATG GGCTAGCTACAACGA GACGTGCA 


9460 


1628 


CCGUGAAC G CCCACAGG 


1526 


CCTGTGGG GGCTAGCTACAACGA GTTCACGG 


9461 


1642 


AGGAACCU G CCCAAGGU 


1527 


ACCTTGGG GGCTAGCTACAACGA AGGTTCCT 


94 62 


1654 


AAGGUCUU G CAUAAGAG 


1528 


CTCTTATG GGCTAGCTACAACGA AAGACCTT 


9463 


1818 


AGCACCAU G CAACUUUU 


1533 


AAAAGTTG GGCTAGCTACAACGA ATGGTGCT 


94 64 


1835 


UCACCUCU G CCUAAUCA 


1534 


TGATTAGG GGCTAGCTACAACGA AGAGGTGA 


94 65 


1883 


CAAGCUGU G CCUUGGGU 


1535 


ACCCAAGG GGCTAGCTACAACGA ACAGCTTG 


94 66 


1959 


UCUUUUUU G CCUUCUGA 


1537 


TCAGAAGG GGCTAGCTACAACGA AAAAAAGA 


9467 


2002 


UCGACACC G CCUCUGCU 


1541 


AGCAGAGG GGCTAGCTACAACGA GGTGTCGA 


9468 


2008 


CCGCCUCU G CUCUGUAU 


1542 


ATACAGAG GGCTAGCTACAACGA AGAGGCGG 


9469 


2282 


GUGGAUUC G CACUCCUC 


1548 


GAGGAGTG GGCTAGCTACAACGA GAATCCAC 


94 70 


2293 


CUCCUCCU G CAUAUAGA 


1549 


TCTATATG GGCTAGCTACAACGA AGGAGGAG 


94 71 


2311 


CACCAAAU G CCCCUAUC 


1550 


GATAGGGG GGCTAGCTACAACGA ATTTGGTG 


94 72 


2388 


ACUCCCUC G CCUCGCAG 


1552 


CTGCGAGG GGCTAGCTACAACGA GAGGGAGT 


9473 


2393 


CUCGCCUC G CAGACGAA 


1553 


TTCGTCTG GGCTAGCTACAACGA GAGGCGAG 


94 74 


2412 


UCUCAAUC G CCGCGUCG 


1555 


CGACGCGG GGCTAGCTACAACGA GATTGAGA 


94 7 5 


2415 


CAAUCGCC G CGUCGCAG 


1556 


CTGCGACG GGCTAGCTACAACGA GGCGATTG 


94 7 6 


2420 


GCCGCGUC G CAGAAGAU 


1557 


ATCTTCTG GGCTAGCTACAACGA GACGCGGC 


94 7 7 


2514 


GGUACCUU G CUUUAAUC 


1558 


GATTAAAG GGCTAGCTACAACGA AAGGTACC 


94 7 8 


2560 


AUUCAUUU G CAGGAGGA 


1560 


TCCTCCTG GGCTAGCTACAACGA AAATGAAT 


9479 


2641 


UUAACUAU G CCUGCUAG 


1563 


CTAGCAGG GGCTAGCTACAACGA ATAGTTAA 


94 80 


2645 


CUAUGCCU G CUAGGUUU 


1564 


AAACCTAG GGCTAGCTACAACGA AGGCATAG 


94 81 


2677 


AAAUAUUU G CCCUUAGA 


1565 


TCTAAGGG GGCTAGCTACAACGA AAATATTT 


94 82 


2740 


UUCCAGAC G CGACAUUA 


1566 


TAATGTCG GGCTAGCTACAACGA GTCTGGAA 


94 83 


2804 


CACGUAGC G CCUCAUUU 


1568 


AAATGAGG GGCTAGCTACAACGA GCTACGTG 


94 84 


2814 


CUCAUUUU G CGGGUCAC 


1569 


GTGACCCG GGCTAGCTACAACGA AAAATGAG 


94 8 5 


2946 


UGGACCCU G CAUUCAAA 


1572 


TTTGAATG GGCTAGCTACAACGA AGGGTCCA 


9486 


2990 


CUCAACCC G CACAAGGA 


1573 


TCCTTGTG GGCTAGCTACAACGA GGGTTGAG 


9487 


3012 


GGCCGGAC G CCAACAAG 


1574 


CTTGTTGG GGCTAGCTACAACGA GTCCGGCC 


9488 


3090 


GCCCUCAC G CUCAGGGC 


1575 


GCCCTGAG GGCTAGCTACAACGA GTGAGGGC 


94 8 9 


3113 


ACAACUGU G CCAGCAGC 


1576 


GCTGCTGG GGCTAGCTACAACGA ACAGTTGT 


94 90 


3132 


CUCCUCCU G CCUCCACC 


1577 


GGTGGAGG GGCTAGCTACAACGA AGGAGGAG 


9491 


51 


AGGGCCCU G UACUUUCC 


1578 


GGAAAGTA GGCTAGCTACAACGA AGGGCCCT 


94 92 


106 


AGAAUACU G UCUCUGCC 


1579 


GGCAGAGA GGCTAGCTACAACGA AGTATTCT 


9493 
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148 


GGGACCCU 


G 


UACCGAAC 


1580 


GTTCGGTA 


GGCTAGCTACAACGA 


AGGGTCCC 


94 94 


198 


CUGCUCGU 


G 


UUACAGGC 


1581 


GCCTGTAA 


GGCTAGCTACAACGA 


ACGAGCAG 


94 95 


219 


UUUUUCUU 


G 


UUGACAAA 


1582 


TTTGTCAA 


GGCTAGCTACAACGA 


AAGAAAAA 


94 96 


297 


ACACCCGU 


G 


UGUCUUGG 


1583 


CCAAGACA 


GGCTAGCTACAACGA 


ACGGGTGT 


94 97 


299 


ACCCGUGU 


G 


UCUUGGCC 


1584 


GGCC7UVGA 


GGCTAGCTACAACGA 


ACACGGGT 


9498 


347 


ACCAACCU 


G 


UUGUCCUC 


1585 


GAGGACAA 


GGCTAGCTACAACGA 


AGGTTGGT 


94 99 


350 


AACCUGUU 


G 


UCCUCCAA 


1586 


TTGGAGGA 


GGCTAGCTACAACGA 


AACAGGTT 


9500 


362 


UCCAAUUU 


G 


UCCUGGUU 


1587 


AACCAGGA 


GGCTAGCTACAACGA 


AAATTGGA 


9501 


381 


CGCUGGAU 


G 


UGUCUGCG 


1588 


CGCAGACA 


GGCTAGCTACAACGA 


ATCCAGCG 


9502 


383 


CUGGAUGU 


G 


UCUGCGGC 


1589 


GCCGCAGA 


GGCTAGCTACAACGA 


ACATCCAG 


95 03 


438 


AUCUUCUU 


G 


UUGGUUCU 


1590 


AGAACCAA 


GGCTAGCTACAACGA 


AAGAAGAT 


9504 


465 


CAAGGUAU 


G 


UUGCCCGU 


1591 


ACGGGCAA 


GGCTAGCTACAACGA 


ATACCTTG 


;? D U 3 


476 


GCCCGUUU 


G 


UCCUCUAA 


1592 


TTAGAGGA 


GGCTAGCTACAACGA 


AAACGGGC 


95 06 


555 


ACCUCUAU 


G 


UUUCCCUC 


1593 


GAGGGAAA 


GGCTAGCTACAACGA 


ATAGAGGT 




566 


UCCCUCAU 


G 


UUGCUGUA 


1594 


TACAGCAA 


GGCTAGCTACAACGA 


ATGAGGGA 




572 


AUGUUGCU 


G 


UACAAAAC 


1595 


GTTTTGTA 


GGCTAGCTACAACGA 


AGCAACAT 


950 9 


602 


CUGCACCU 


G 


UAUUCCCA 


1596 


TGGGAATA 


GGCTAGCTACAACGA 


AGGTGCAG 


ZPO -L\J 


694 


UGCCAUUU 


G 


UUCAGUGG 


1597 


CCACTGAA 


GGCTAGCTACAACGA 


AAATGGCA 


9511 


724 


CCCCCACU 


G 


UCUGGCUU 


1598 


AAGCCAGA 


GGCTAGCTACAACGA 


AGTGGGGG 


9512 


750 


UGGAUGAU 


G 


UGGUUUUG 


1599 


CAAAACCA 


GGCTAGCTACAACGA 


ATCATCCA 


9513 


771 


CCAAGUCU 


G 


UACAACAU 


1600 


ATGTTGTA 


GGCTAGCTACAACGA 


AGACTTGG 


9514 


801 


AUGCCGCU 


G 


UUACCAAU 


1601 


ATTGGTAA 


GGCTAGCTACAACGA 


AGCGGCAT 


9515 


818 


uuucuuuu 


G 


UCUUUGGG 


1602 


CCCAAAGA 


GGCTAGCTACAACGA 


AAAAGAAA 


9516 


888 


UGGGAUAU 


G 


UAAUUGGG 


1603 


CCCAATTA 


GGCTAGCTACAACGA 


ATATCCCA 


9517 


92 7 


AACAUAUU 


G 


UACAAAAA 


1604 


TTTTTGTA 


GGCTAGCTACAACGA 


AATATGTT 


9518 


944 


AUCAAAAU 


G 


UGUUUUAG 


1605 


CTAAAACA 


GGCTAGCTACAACGA 


ATTTTGAT 


9519 


946 


CAAAAUGU 


G 


UUUUAGGA 


1606 


TCCTAAAA 


GGCTAGCTACAACGA 


ACATTTTG 


952 0 


963 


AACUUCCU 


G 


UAAACAGG 


1607 


CCTGTTTA 


GGCTAGCTACAACGA 


AGGAAGTT 


9521 


991 


GAAAGUAU 


G 


UCAACGAA 


1608 


TTCGTTGA 


GGCTAGCTACAACGA 


ATACTTTC 


9522 


1002 


AACGAAUU 


G 


UGGGUCUU 


1609 


AAGACCCA 


GGCTAGCTACAACGA 


AATTCGTT 




1039 


CACGCAAU 


G 


UGGAUAUU 


1610 


AATATCCA 


GGCTAGCTACAACGA 


ATTGCGTG 


9524 


1137 


AACAGUAU 


G 


UGAACCUU 


1611 


AAGGTTCA 


GGCTAGCTACAACGA 


ATACTGTT 


952 5 


1184 


UGCCAAGU 


G 


UUUGCUGA 


1612 


TCAGCAAA 


GGCTAGCTACAACGA 


ACTTGGCA 


O 


1251 


GAACCUUU 


G 


UGUCUCCU 


1613 


AGGAGACA 


GGCTAGCTACAACGA 


AAAGGTTC 


952 7 


1253 


ACCUUUGU 


G 


ucuccucu 


1614 


AGAGGAGA 


GGCTAGCTACAACGA 


ACAAAGGT 


I? D O 


1294 


AGCCGCUU 


G 


umjuGcuc 


1615 


GAGCAAAA 


GGCTAGCTACAACGA 


AAGCGGCT 




1344 


ACAAUUCU 


G 


UCGUGCUC 


1616 


GAGCACGA 


GGCTAGCTACAACGA 


AGAATTGT 


953 0 


1390 


GCUAGGCU 


G 


UGCUGCCA 


1617 


TGGCAGCA 


GGCTAGCTACAACGA 


AGCCTAGC 


9531 


1425 


CGUCCUUU 


G 


UUUACGUC 


1618 


GACGTAAA 


GGCTAGCTACAACGA 


AAAGGACG 


953 2 


1508 


CGCCUAUU 


G 


UACCGACC 


1619 


GGTCGGTA 


GGCTAGCTACAACGA 


AATAGGCG 


9533 


1557 


CCCCGUCU 


G 


UGCCUUCU 


1620 


AGAAGGCA 


GGCTAGCTACAACGA 


AGACGGGG 


953 4 


1581 


CGGACCGU 


G 


UGCACUUC 


1621 


GAAGTGCA 


GGCTAGCTACAACGA 


ACGGTCCG 


953 5 


1684 


UCAGCAAU 


G 


UCAACGAC 


1622 


GTCGTTGA 


GGCTAGCTACAACGA 


ATTGCTGA 


9536 


1719 


CAAAGACU 


G 


UGUGUUUA 


1623 


TATIACACA 


GGCTAGCTACAACGA 


AGTCTTTG 


9537 


1721 


AAGACUGU 


G 


UGUUUAAU 


1624 


ATTAAACA 


GGCTAGCTACAACGA 


ACAGTCTT 


9538 


1723 


GACUGUGU 


G 


UUUAAUGA 


1625 


TCATTAAA 


GGCTAGCTACAACGA 


ACACAGTC 


9539 


1772 


AGGUCUUU 


G 


UACUAGGA 


1626 


TCCTAGTA 


GGCTAGCTACAACGA 


AAAGACCT 


9540 


1785 


AGGAGGCU 


G 


UAGGCAUA 


1627 


TATGCCTA 


GGCTAGCTACAACGA 


AGCCTCCT 


9541 


1801 


AAAUUGGU 


G 


UGUUCACC 


1628 


GGTGAACA 


GGCTAGCTACAACGA 


ACCAATTT 


9542 


1803 


AUUGGUGU 


G 


UUCACCAG 


1629 


CTGGTGAA 


GGCTAGCTACAACGA 


ACACCAAT 


9543 


1850 


CAUCUCAU 


G 


UUCAUGUC 


1630 


GACATGAA 


GGCTAGCTACAACGA 


ATGAGATG 


9544 
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1856 


AUGUUCAU G UCCUACUG 


1631 


CAGTAGGA GGCTAGCTACAACGA ATGAACAT 


9545 


1864 


GUCCUACU G UUCAAGCC 


1632 


GGCTTGAA GGCTAGCTACAACGA AGTAGGAC 


9546 


1881 


UCCAAGCU G UGCCUUGG 


1633 


CCAAGGCA GGCTAGCTACAACGA AGCTTGGA 


9547 


1939 


GAGCUUCU G UGGAGUUA 


1634 


TAACTCCA GGCTAGCTACAACGA AGAAGCTC 


9548 


2013 


UCUGCUCU G UAUCGGGG 


1635 


CCCCGATA GGCTAGCTACAACGA AGAGCAGA 


9549 


2045 


GGAACAUU G UUCACCUC 


1636 


GAGGTGAA GGCTAGCTACAACGA AATGTTCC 


9550 


2082 


GCUAUUCU G UGUUGGGG 


1637 


CCCCAACA GGCTAGCTACAACGA AGAATAGC 


9551 


2084 


UAUUCUGU G UUGGGGUG 


1638 


CACCCCAA GGCTAGCTACAACGA ACAGAATA 


9552 


2167 


UCAGCUAU G UCAACGUU 


1639 


AACGTTGA GGCTAGCTACAACGA ATAGCTGA 


9553 


2205 


CAACUAUU G UGGUUUCA 


1640 


TGAAACCA GGCTAGCTACAACGA AATAGTTG 


9554 


2222 


CAUUUCCU G UCUUACUU 


1641 


AAGTAAGA GGCTAGCTACAACGA AGGAAATG 


9555 


2245 


GAGAAACU G UUCUUGAA 


1642 


TTCAAGAA GGCTAGCTACAACGA AGTTTCTC 


9556 


2262 


UAUUUGGU G UCUUUUGG 


1643 


CCAAAAGA GGCTAGCTACAACGA ACCAAATA 


9557 


2274 


UUUGGAGU G UGGAUUCG 


1644 


CGAATCCA GGCTAGCTACAACGA ACTCCAAA 


9558 


2344 


AAACUACU G UUGUUAGA 


1645 


TCTAACAA GGCTAGCTACAACGA AGTAGTTT 


9559 


2347 


CUACUGUU G UUAGACGA 


1646 


TCGTCTAA GGCTAGCTACAACGA AACAGTAG 


9560 


2450 


AUCUCAAU G UUAGUAUU 


1647 


AATACTAA GGCTAGCTACAACGA ATTGAGAT 


95 61 


2573 


AGGACAUU G UUGAUAGA 


1648 


TCTATCAA GGCTAGCTACAACGA AATGTCCT 


9562 


2583 


UGAUAGAU G UAAGCAAU 


1649 


ATTGCTTA GGCTAGCTACAACGA ATCTATCA 


9563 


2594 


AGCAAUUU G UGGGGCCC 


1650 


GGGCCCCA GGCTAGCTACAACGA AAATTGCT 


9564 


2663 


AUCCCAAU G UUACUAAA 


1651 


TTTAGTAA GGCTAGCTACAACGA ATTGGGAT 


9565 


2717 


CAGAGUAU G UAGUUAAU 


1652 


ATTAACTA GGCTAGCTACAACGA ATACTCTG 


9566 


2901 


AUCUUUCU G UCCCCAAU 


1653 


ATTGGGGA GGCTAGCTACAACGA AGAAAGAT 


9567 


3071 


GGGGGACU G UUGGGGUG 


1654 


CACCCCAA GGCTAGCTACAACGA AGTCCCCC 


9568 


3111 


UCACAACXT G UGCCAGCA 


1655 


TGCTGGCA GGCTAGCTACAACGA AGTTGTGA 


9569 


40 


AUCCCAGA G UCAGGGCC 


1656 


GGCCCTGA GGCTAGCTACAACGA TCTGGGAT 


9570 


46 


GAGUCAGG G CCCUGUAC 


1657 


GTACAGGG GGCTAGCTACAACGA CCTGACTC 


9571 


65 


UCCUGCUG G UGGCUCCA 


1658 


TGGAGCCA GGCTAGCTACAACGA CAGCAGGA 


9572 


68 


UGCUGGUG G CUCCAGUU 


1659 


AACTGGAG GGCTAGCTACAACGA CACCAGCA 


9573 


74 


UGGCUCCA G UUCAGGAA 


1660 


TTCCTGAA GGCTAGCTACAACGA TGGAGCCA 


9574 


85 


CAGGAACA G UGAGCCCU 


1661 


AGGGCTCA GGCTAGCTACAACGA TGTTCCTG 


9575 


89 


AACAGUGA G CCCUGCUC 


1662 


GAGCAGGG GGCTAGCTACAACGA TCACTGTT 


9576 


120 


GCCAUAUC G UCAAUCUU 


1663 


AAGATTGA GGCTAGCTACAACGA GATATGGC 


9577 


196 


CCCUGCUC G UGUUACAG 


1664 


CTGTAACA GGCTAGCTACAACGA GAGCAGGG 


9578 


205 


UGUUACAG G CGGGGUUU 


1665 


AAACCCCG GGCTAGCTACAACGA CTGTAACA 


9579 


210 


CAGGCGGG G UUUUUCUU 


1666 


AAGAAAAA GGCTAGCTACAACGA CCCGCCTG 


9580 


248 


ACCACAGA G UCUAGACU 


1667 


AGTCTAGA GGCTAGCTACAACGA TCTGTGGT 


9581 


258 


CUAGACUC G UGGUGGAC 


1668 


GTCCACCA GGCTAGCTACAACGA GAGTCTAG 


9582 


261 


GACUCGUG G UGGACUUC 


1669 


GAAGTCCA GGCTAGCTACAACGA CACGAGTC 


9583 


295 


GAACACCC G UGUGUCUU 


1670 


AAGACACA GGCTAGCTACAACGA GGGTGTTC 


9584 


305 


GUGUCUUG G CCAAAAUU 


1671 


AATTTTGG GGCTAGCTACAACGA CAAGACAC 


9585 


318 


AAUUCGCA G UCCCAAAU 


1672 


ATTTGGGA GGCTAGCTACAACGA TGCGAATT 


9586 


332 


AAUCUCCA G UCACUCAC 


1673 


GT6AGTGA GGCTAGCTACAACGA TGGAGATT 


9587 


368 


UUGUCCUG G UUAUCGCU 


1674 


AGCGATAA GGCTAGCTACAACGA CAGGACAA 


9588 


390 


UGUCUGCG G CGUUUUAU 


1675 


ATAAAACG GGCTAGCTACAACGA CGCAGACA 


9589 


3 92 


UCUGCGGC G UUUUAUCA 


1676 


TGATAAAA GGCTAGCTACAACGA GCCGCAGA 


9590 


442 


UCUUGUUG G UUCUUCUG 


1677 


CAGAAGAA GGCTAGCTACAACGA CAACAAGA 


9591 


461 


CUAUCAAG G UAUGUUGC 


1678 


GCAACATA GGCTAGCTACAACGA CTTGATAG 


9592 


472 


UGUUGCCC G UUUGUCCU 


1679 


AGGACAAA GGCTAGCTACAACGA GGGCAACA 


9593 


506 


AACAACCA G CACCGGAC 


1680 


GTCCGGTG GGCTAGCTACAACGA TGGTTGTT 


9594 


625 


CAUCUUGG G CUUUCGCA 


1681 


TGCGAAAG GGCTAGCTACAACGA CCi\AGATG 


9595 
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648 


CUAUGGGA G UGGGCCUC 


1682 


GAGGCCCA GGCTAGCTACAACGA TCCCATAG 


9596 


652 


GGGAGUGG G CCUCAGUC 


1683 


GACTGAGG GGCTAGCTACAACGA CCACTCCC 


9597 


658 


GGGCCUCA G UCCGUUUC 


1684 


GAAACGGA GGCTAGCTACAACGA TGAGGCCC 


9598 


662 


CUCAGUCC G UUUCUCUU 


1685 


AAGAGAAA GGCTAGCTACAACGA GGACTGAG 


9599 


672 


trUCUCUUG G CUCAGUUU 


1686 


AAACTGAG GGCTAGCTACAACGA CAAGAGAA 


9600 


677 


UUGGCUCA G UUUACUAG 


1687 


CTAGTAAA GGCTAGCTACAACGA TGAGCCAA 


9601 


685 


GUUUACUA G UGCCAUUU 


1688 


AAATGGCA GGCTAGCTACAACGA TAGTAAAC 


9602 


699 


UUUGUUCA G UGGUUCGU 


1689 


ACGAACCA GGCTAGCTACAACGA TGAACAAA 


9603 


702 


GUUCAGUG G UUCGUAGG 


1690 


CCTACGAA GGCTAGCTACAACGA CACTGAAC 


9604 


706 


AGUGGUUC G UAGGGCUU 


1691 


AAGCCCTA GGCTAGCTACAACGA GAACCACT 


9605 


711 


UUCGUAGG G CUUUCCCC 


1692 


GGGGAAAG GGCTAGCTACAACGA CCTACGAA 


9606 


729 


ACUGUCUG G CUUUCAGU 


1693 


ACTGAAAG GGCTAGCTACAACGA CAGACAGT 


9607 


736 


GGCUUUCA G UUAUAUGG 


1694 


CCATATAA GGCTAGCTACAACGA TGAAAGCC 


9608 


753 


AUGAUGUG G UUUUGGGG 


1695 


CCCCAAAA GGCTAGCTACAACGA CACATCAT 


9609 


762 


UUUUGGGG G CCAAGUCU 


1696 


AGACTTGG GGCTAGCTACAACGA CCCCAAAA 


9610 


767 


GGGGCCAA G UCUGUACA 


1697 


TGTACAGA GGCTAGCTACAACGA TTGGCCCC 


9611 


785 


CAUCUUGA G UCCCUUUA 


1698 


TAAAGGGA GGCTAGCTACAACGA TCAAGATG 


9612 


826 


GUCUUUGG G UAUACAUU 


1699 


AATGTATA GGCTAGCTACAACGA CCAAAGAC 


9613 


898 


AAUUGGGA G UUGGGGCA 


1700 


TGCCCCAA GGCTAGCTACAACGA TCCCAATT 


9614 


904 


GAGUUGGG G CACAUUGC 


1701 


GCAATGTG GGCTAGCTACAACGA CCCAACTC 


9615 


971 


GUAAACAG G CCUAUUGA 


1702 


TCAATAGG GGCTAGCTACAACGA CTGTTTAC 


9616 


987 


AUUGGAAA G UAUGUCAA 


1703 


TTGACATA GGCTAGCTACAACGA TTTCCAAT 


9617 


1006 


AAUUGUGG G UCUUUUGG 


1704 


CCAAAAGA GGCTAGCTACAACGA CCACAATT 


9618 


1016 


CUUUUGGG G UUUGCCGC 


1705 


GCGGCAAA GGCTAGCTACAACGA CCCAAAAG 


9619 


1080 


GCAUACAA G CAAAACAG 


1706 


CTGTTTTG GGCTAGCTACAACGA TTGTATGC 


9620 


1089 


CAAAACAG G CUUUUACU 


1707 


AGTAAAAG GGCTAGCTACAACGA CTGTTTTG 


9621 


1116 


CUUACAAG G CCUUUCUA 


1708 


TAGAAAGG GGCTAGCTACAACGA CTTGTAAG 


9622 


1126 


CUUUCUAA G UAAACAGU 


1709 


ACTGTTTA GGCTAGCTACAACGA TTAGAAAG 


9623 


1133 


AGUAAACA G UAUGUGAA 


1710 


TTCACATA GGCTAGCTACAACGA TGTTTACT 


9624 


1152 


UUUACCCC G UUGCUCGG 


1711 


CCGAGCAA GGCTAGCTACAACGA GGGGTAAA 


9625 


1160 


GUUGCUCG G CAACGGCC 


1712 


GGCCGTT6 GGCTAGCTACAACGA CGAGCAAC 


9626 


1166 


CGGCAACG G CCUGGUCU 


1713 


AGACCAGG GGCTAGCTACAACGA CGTTGCCG 


9627 


1171 


ACGGCCUG G UCUAUGCC 


1714 


GGCATAGA GGCTAGCTACAACGA CAGGCCGT 


9628 


1182 


UAUGCCAA G UGUUUGCU 


1715 


AGCAAACA GGCTAGCTACAACGA TTGGCATA 


962 9 


1207 


CCCCACUG G UUGGGGCU 


1716 


AGCCCCAA GGCTAGCTACAACGA CAGTGGGG 


9630 


1213 


UGGUUGGG G CUUGGCCA 


1717 


TGGCCAAG GGCTAGCTACAACGA CCCAACCA 


9631 


1218 


GGGGCUUG G CCAUAGGC 


1718 


GCCTATGG GGCTAGCTACAACGA CAAGCCCC 


9632 


1225 


GGCCAUAG G CCAUCAGC 


1719 


GCTGATGG GGCTAGCTACAACGA CTATGGCC 


9633 


1232 


GGCCAUCA G CGCAUGCG 


1720 


CGCATGCG GGCTAGCTACAACGA TGATGGCC 


9634 


1240 


GCGCAUGC G UGGAACCU 


1721 


AGGTTCCA GGCTAGCTACAACGA GCATGCGC 


9635 


1287 


AACUCCUA G CCGCUUGU 


1722 


ACAAGCGG GGCTAGCTACAACGA TAGGAGTT 


9636 


1306 


UGCUCGCA G CAGGUCUG 


1723 


CAGACCTG GGCTAGCTACAACGA TGCGAGCA 


9637 


1310 


CGCAGCAG G UCUGGGGC 


1724 


GCCCCAGA GGCTAGCTACAACGA CTGCTGCG 


9638 


1317 


GGUCUGGG G CAAAACUC 


1725 


GAGTTTTG GGCTAGCTACAACGA CCCAGACC 


9639 


1347 


AUUCUGUC G UGCUCUCC 


1726 


GGAGAGCA GGCTAGCTACAACGA GACAGAAT 


9640 


1379 


UUUCCAUG G CUGCUAGG 


1727 


CCTAGCAG GGCTAGCTACAACGA CATGGAAA 


9641 


1387 


GCUGCUAG G CUGUGCUG 


1728 


CAGCACAG GGCTAGCTACAACGA CTAGCAGC 


9642 


1418 


CGCGGGAC G UCCUUUGU 


1729 


ACAAAGGA GGCTAGCTACAACGA GTCCCGCG 


9643 


1431 


UUGUUUAC G UCCCGUCG 


1730 


CGACGGGA GGCTAGCTACAACGA GTAAACAA 


9644 


1436 


UACGUCCC G UCGGCGCU 


1731 


AGCGCCGA GGCTAGCTACAACGA GGGACGTA 


9645 


1440 


UCCCGUCG G CGCUGAAU 


1732 


ATTCAGCG GGCTAGCTACAACGA CGACGGGA 


9646 



181 



MBHB02,249-E (400.042US) 



1471 


CUCCCGGG 


G 


CCGCUUGG 


1733 


CCAAGCGG 


GGCTAGCTACAACGA 


CCCGGGAG 


9647 


1481 


CGCUUGGG 


G 


CUCUACCG 


1734 


CGGTAGAG 


GGCTAGCTACAACGA 


CCCAAGCG 


9648 


1517 


UACCGACC 


G 


UCCACGGG 


1735 


CCCGTGGA 


GGCTAGCTACAACGA 


GGTCGGTA 


9649 


1526 


UCCACGGG 


G 


CGCACCUC 


1736 


GAGGTGCG 


GGCTAGCTACAACGA 


CCCGTGGA 


9650 


1553 


GACUCCCC 


G 


UCUGUGCC 


1737 


GGCACAGA 


GGCTAGCTACAACGA 


GGGGAGTC 


9651 


1579 


GCCGGACC 


G 


UGUGCACU 


1738 


AGTGCACA 


GGCTAGCTACAACGA 


GGTCCGGC 


9652 


1605 


CUCUGCAC 


G 


UCGCAUGG 


1739 


CCATGCGA 


GGCTAGCTACAACGA 


GTGCAGAG 


9653 


1622 


AGACCACC 


G 


UGAACGCC 


1740 


GGCGTTCA 


GGCTAGCTACAACGA 


GGTGGTCT 


9654 


1649 


UGCCCAAG 


G 


UCUUGCAU 


1741 


ATGCAAGA 


GGCTAGCTACAACGA 


CTTGGGCA 


9655 


1679 


GACUUUCA 


G 


CAAUGUCA 


1742 


TGACATTG 


GGCTAGCTACAACGA 


TGAAAGTC 


9656 


1703 


ACCUUGAG 


G 


CAUACUUC 


1743 


GAAGTATG 


GGCTAGCTACAACGA 


CTCAAGGT 


9657 


1732 


UUUAAUGA 


G 


UGGGAGGA 


1744 


TCCTCCCA 


GGCTAGCTACAACGA 


TCATTAAA 


9658 


1741 


UGGGAGGA 


G 


UUGGGGGA 


1745 


TCCCCCAA 


GGCTAGCTACAACGA 


TCCTCCCA 


9659 


1754 


GGGAGGAG 


G 


UUAGGUUA 


1746 


TAACCTAA 


GGCTAGCTACAACGA 


CTCCTCCC 


9660 


1759 


GAGGUUAG 


G 


UUAAAGGU 


1747 


ACCTTTAA 


GGCTAGCTACAACGA 


CTAACCTC 


9661 


1766 


GGUUAAAG 


G 


UCUUUGUA 


1748 


TACAAAGA 


GGCTAGCTACAACGA 


CTTTAACC 


9662 


1782 


ACUAGGAG 


G 


CUGUAGGC 


1749 


GCCTACAG 


GGCTAGCTACAACGA 


CTCCTAGT 


9663 


1789 


GGCUGUAG 


G 


CAUAAAUU 


1750 


AATTTATG 


GGCTAGCTACAACGA 


CTACAGCC 


9664 


1799 


AUAAAUUG 


G 


UGUGUUCA 


1751 


TGAACACA 


GGCTAGCTACAACGA 


CAATTTAT 


9665 


1811 


GUUCACCA 


G 


CACCAUGC 


1752 


GCATGGTG 


GGCTAGCTACAACGA 


TGGTGAAC 


9666 


1870 


CUGUUCAA 


G 


CCUCCAAG 


1753 


CTTGGAGG 


GGCTAGCTACAACGA 


TTGAACAG 


9667 


1878 


GCCUCCAA 


G 


CUGUGCCU 


1754 


AGGCACAG 


GGCTAGCTACAACGA 


TTGGAGGC 


9668 


1890 


UGCCUUGG 


G 


UGGCUUUG 


1755 


CAAAGCCA 


GGCTAGCTACAACGA 


CCAAGGCA 


9669 


1893 


CUUGGGUG 


G 


CUUUGGGG 


1756 


CCCCAAAG 


GGCTAGCTACAACGA 


CACCCT^G 


9670 


1901 


GCUUUGGG 


G 


CAUGGACA 


1757 


TGTCCATG 


GGCTAGCTACAACGA 


CCCAAAGC 


9671 


1917 


AUUGACCC 


G 


UAUAAAGA 


1758 


TCTTTATA 


GGCTAGCTACAACGA 


GGGTCAAT 


9672 


1933 


AAUUUGGA 


G 


CUUCUGUG 


1759 


CACAGAAG 


GGCTAGCTACAACGA 


TCCAAATT 


9673 


1944 


UCUGUGGA 


G 


UUACUCUC 


1760 


GAGAGTAA 


GGCTAGCTACAACGA 


TCCACAGA 


9674 


2023 


AUCGGGGG 


G 


CCUUAGAG 


1761 


CTCTAAGG 


GGCTAGCTACAACGA 


CCCCCGAT 


9675 


2031 


GCCUUAGA 


G 


UCUCCGGA 


1762 


TCCGGAGA 


GGCTAGCTACAACGA 


TCTAAGGC 


967 6 


2062 


ACCAUACG 


G 


CACUCAGG 


1763 


CCTGAGTG 


GGCTAGCTACAACGA 


CGTATGGT 


967 7 


2070 


GCACUCAG 


G 


CAAGCUAU 


1764 


ATAGCTTG 


GGCTAGCTACAACGA 


CTGAGTGC 


9678 


2074 


UCAGGCAA 


G 


CUAUUCUG 


1765 


CAGAATAG 


GGCTAGCTACAACGA 


TTGCCTGA 


9679 


2090 


GUGUUGGG 


G 


UGAGUUGA 


1766 


TCAACTCA 


GGCTAGCTACAACGA 


CCCAACAC 


9680 


2094 


UGGGGUGA 


G 


UUGAUGAA 


1767 


TTCATCAA 


GGCTAGCTACAACGA 


TCACCCCA 


968 1 


2107 


UGAAUCUA 


G 


CCACCUGG 


1768 


CCAGGTGG 


GGCTAGCTACAACGA 


TAGATTCA 


9682 


2116 


CCACCUGG 


G 


UGGGAAGU 


1769 


ACTTCCCA 


GGCTAGCTACAACGA 


CCAGGTGG 


9683 


2123 


GGUGGGAA 


G 


UAAUUUGG 


1770 


CCAAATTA 


GGCTAGCTACAACGA 


TTCCCACC 


9684 


2140 


AAGAUCCA 


G 


CAUCCAGG 


1771 


CCTGGATG 


GGCTAGCTACAACGA 


TGGATCTT 


9685 


2155 


GGGAAUUA 


G 


UAGUCAGC 


1772 


GCTGACTA 


GGCTAGCTACAACGA 


TAATTCCC 


9686 


2158 


AAUUAGUA 


G 


UCAGCUAU 


1773 


ATAGCTGA 


GGCTAGCTACAACGA 


TACTAATT 


9687 


2162 


AGUAGUCA 


G 


CUAUGUCA 


1774 


TGACATAG 


GGCTAGCTACAACGA 


TGACTACT 


9688 


2173 


AUGUCAAC 


G 


UUAAUAUG 


1775 


CATATTAA 


GGCTAGCTACAACGA 


GTTGACAT 


9689 


2183 


UAAUAUGG 


G 


CCUAAAAA 


1776 


TTTTTAGG 


GGCTAGCTACAACGA 


CCATATTA 


9690 


2208 


CUAUUGUG 


G 


UUUCACAU 


1777 


ATGTGAAA 


GGCTAGCTACAACGA 


CACAATAG 


9691 


2235 


ACUUUUGG 


G 


CGAGAAAC 


1778 


GTTTCTCG 


GGCTAGCTACAACGA 


CCAAAAGT 


9692 


2260 


AAUAUUUG 


G 


UGUCUUUU 


1779 


AAAAGACA 


GGCTAGCTACAACGA 


CAAATATT 


9693 


2272 


CUUUUGGA 


G 


UGUGGAUU 


1780 


AATCCACA 


GGCTAGCTACAACGA 


TCCAAAAG 


9694 


2360 


ACGAAGAG 


G 


CAGGUCCC 


1781 


GGG AC CTG 


GGCTAGCTACAACGA 


CTCTTCGT 


9695 


2364 


AGAGGCAG 


G 


UCCCCUAG 


1782 


CTAGGGGA 


GGCTAGCTACAACGA 


CTGCCTCT 


9696 


2403 


AGACGAAG 


G 


UCUCAAUC 


1783 


GATTGAGA 


GGCTAGCTACAACGA 


CTTCGTCT 


9697 
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2417 


AUCGCCGC 


G 


UCGCAGAA 


1784 


TTCTGCGA 


GGCTAGCTACAACGA 


GCGGCGAT 


9698 


2454 


CAAUGUUA 


G 


UAUUCCUU 


1785 


AAGGAATA 


GGCTAGCTACAACGA 


TAACATTG 


9699 


2474 


CACAUAAG 


G 


UGGGAAAC 


1786 


GTTTCCCA 


GGCTAGCTACAACGA 


CTTATGTG 


9700 


2491 


UUUACGGG 


G 


CUUUAUUC 


1787 


GAATAAAG 


GGCTAGCTACAACGA 


CCCGTAAA 


9701 


2507 


CUUCUACG 


G 


UACCUUGC 


1788 


GCAAGGTA 


GGCTAGCTACAACGA 


CGTAGAAG 


9702 


2530 


CCUAAAUG 


G 


CAAACUCC 


1789 


GGAGTTTG 


GGCTAGCTACAACGA 


CATTTAGG 


9703 


2587 


AGAUGUAA 


G 


CAAUUUGU 


1790 


ACAAATTG 


GGCTAGCTACAACGA 


TTACATCT 


9704 


2599 


UUUGUGGG 


G 


CCCCUUAC 


1791 


GTAAGGGG 


GGCTAGCTACAACGA 


CCCACAAA 


9705 


2609 


CCCUUACA 


G 


UAAAUGAA 


1792 


TTCATTTA 


GGCTAGCTACAACGA 


TGTAAGGG 


9706 


2650 


CCUGCUAG 


G 


UUUUAUCC 


1793 


GGATAAAA 


GGCTAGCTACAACGA 


CTAGCAGG 


9707 


2701 


AUCAAACC 


G 


UAUUAUCC 


1794 


GGATAATA 


GGCTAGCTACAACGA 


GGTTTGAT 


9708 


2713 


UAUCCAGA 


G 


UAUGUAGU 


1795 


ACTACATA 


GGCTAGCTACAACGA 


TCTGGATA 


9709 


2720 


AGUAUGUA 


G 


UUAAUCAU 


1796 


ATGATTAA 


GGCTAGCTACAACGA 


TACATACT 


9710 


2768 


UUUGGAAG 


G 


CGGGGAUC 


1797 


GATCCCCG 


GGCTAGCTACAACGA 


CTTCCAAA 


9711 


2791 


AAAAGAGA 


G 


UCCACACG 


1798 


CGTGTGGA 


GGCTAGCTACAACGA 


TCTCTTTT 


9712 


2799 


GUCCACAC 


G 


UAGCGCCU 


1799 


AGGCGCTA 


GGCTAGCTACAACGA 


GTGTGGAC 


9713 


2802 


CACACGUA 


G 


CGCCUCAU 


1800 


ATGAGGCG 


GGCTAGCTACAACGA 


TACGTGTG 


9714 


2818 


UUUUGCGG 


G 


UCACCAUA 


1801 


TATGGTGA 


GGCTAGCTACAACGA 


CCGCAAAA 


9715 


2848 


GAUCUACA 


G 


CAUGGGAG 


1802 


CTCCCATG 


GGCTAGCTACAACGA 


TGTAGATC 


9716 


2857 


CAUGGGAG 


G 


UUGGUCUU 


1803 


AAGACCAA 


GGCTAGCTACAACGA 


CTCCCATG 


9717 


2861 


GGAGGUUG 


G 


UCUUCCAA 


1804 


TTGGAAGA 


GGCTAGCTACAACGA 


CAACCTCC 


9718 


2881 


UCGAAAAG 


G 


CAUGGGGA 


1805 


TCCCCATG 


GGCTAGCTACAACGA 


CTTTTCGA 


9719 


2936 


GAUCAUCA 


G 


UUGGACCC 


1806 


GGGTCCAA 


GGCTAGCTACAACGA 


TGATGATC 


9720 


2955 


CAUUCAAA 


G 


CCAACUCA 


1807 


TGAGTTGG 


GGCTAGCTACAACGA 


TTTGAATG 


9721 


2964 


CCAACUCA 


G 


UAAAUCCA 


1808 


TGGATTTA 


GGCTAGCTACAACGA 


TGAGTTGG 


9722 


3005 


GACAACUG 


G 


CCGGACGC 


1809 


GCGTCCGG 


GGCTAGCTACAACGA 


CAGTTGTC 


9723 


3021 


CCAACAAG 


G 


UGGGAGUG 


1810 


CACTCCCA 


GGCTAGCTACAACGA 


CTTGTTGG 


9724 


3027 


AGGUGGGA 


G 


UGGGAGCA 


1811 


TGCTCCCA 


GGCTAGCTACAACGA 


TCCCACCT 


9725 


3033 


GAGUGGGA 


G 


CAUUCGGG 


1812 


CCCGAATG 


GGCTAGCTACAACGA 


TCCCACTC 


9726 


3041 


GCAUUCGG 


G 


CCAGGGUU 


1813 


AACCCTGG 


GGCTAGCTACAACGA 


CCGAATGC 


9727 


3047 


GGGCCAGG 


G 


UUCACCCC 


1814 


GGGGTGAA 


GGCTAGCTACAACGA 


CCTGGCCC 


9728 


3077 


CUGUUGGG 


G 


UGGAGCCC 


1815 


GGGCTCCA 


GGCTAGCTACAACGA 


CCCAACAG 


9729 


3082 


GGGGUGGA 


G 


CCCUCACG 


1816 


CGTGAGGG 


GGCTAGCTACAACGA 


TCCACCCC 


9730 


3097 


CGCUCAGG 


G 


CCUACUCA 


1817 


TGAGTAGG 


GGCTAGCTACAACGA 


CCTGAGCG 


9731 


3117 


CUGUGCCA 


G 


CAGCUCCU 


1818 


AGGAGCTG 


GGCTAGCTACAACGA 


TGGCACAG 


9732 


3120 


UGCCAGCA 


G 


CUCCUCCU 


1819 


AGGAGGAG 


GGCTAGCTACAACGA 


TGCTGGCA 


9733 


3146 


ACCAAUCG 


G 


CAGUCAGG 


1820 


CCTGACTG 


GGCTAGCTACAACGA 


CGATTGGT 


9734 


3149 


AAUCGGCA 


G 


UCAGGAAG 


1821 


CTTCCTGA 


GGCTAGCTACAACGA 


TGCCGATT 


9735 


3158 


UCAGGAAG 


G 


CAGCCUAC 


1822 


GTAGGCTG 


GGCTAGCTACAACGA 


CTTCCTGA 


9736 


3161 


GGAAGGCA 


G 


CCUACUCC 


1823 


GGAGTAGG 


GGCTAGCTACAACGA 


TGCCTTCC 


9737 


3204 


AUCCUCAG 


G 


CCAUGCAG 


1824 


CTGCATGG 


GGCTAGCTACAACGA 


CTGAGGAT 


9738 


10 


ACUCCACC 


A 


CUUUCCAC 


703 


GTGGAAAG 


GGCTAGCTACAACGA 


GGTGGAGT 


9739 


17 


CACUUUCC 


A 


CCAAACUC 


706 


GAGTTTGG 


GGCTAGCTACAACGA 


GGAAAGTG 


9740 


22 


UCCACCAA 


A 


CUCUUCAA 


1825 


TTGAAGAG 


GGCTAGCTACAACGA 


TTGGTGGA 


9741 


32 


UCUUCAAG 


A 


UCCCAGAG 


1826 


CTCTGGGA 


GGCTAGCTACAACGA 


CTTGAAGA 


9742 


53 


GGCCCUGU 


A 


CUUUCCUG 


42 


CAGGAAAG 


GGCTAGCTACAACGA 


ACAGGGCC 


9743 


82 


GUUCAGGA 


A 


CAGUGAGC 


1827 


GCTCACTG 


GGCTAGCTACAACGA 


TCCTGAAC 


9744 


101 


UGCUCAGA 


A 


UACUGUCU 


1828 


AGACAGTA 


GGCTAGCTACAACGA 


TCTGAGCA 


9745 


103 


CUCAGAAU 


A 


CUGUCUCU 


50 


AGAGACAG 


GGCTAGCTACAACGA 


ATTCTGAG 


9746 


115 


UCUCUGCC 


A 


UAUCGUCA 


737 


TGACGATA 


GGCTAGCTACAACGA 


GGCAGAGA 


9747 


117 


UCUGCCAU 


A 


UCGUCAAU 


53 


ATTGACGA 


GGCTAGCTACAACGA 


ATGGCAGA 


9748 
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124 


UAUCGUCA 


A 


UCUUAUCG 


1829 


CGATAAGA 


GGCTAGCTACAACGA 


TGACGATA 


9749 


129 


UCAAUCUU 


A 


UCGAAGAC 


58 


GTCTTCGA 


GGCTAGCTACAACGA 


AAGATTGA 


9750 


136 


UAUCGAAG 


A 


CUGGGGAC 


1830 


GTCCCCAG 


GGCTAGCTACAACGA 


CTTCGATA 


9751 


143 


GACUGGGG 


A 


CCCUGUAC 


1831 


GTACAGGG 


GGCTAGCTACAACGA 


CCCCAGTC 


9752 


150 


GACCCUGU 


A 


CCGAACAU 


60 


ATGTTCGG 


GGCTAGCTACAACGA 


ACAGGGTC 


9753 


155 


UGUACCGA 


A 


CAUGGAGA 


1832 


TCTCCATG 


GGCTAGCTACAACGA 


TCGGTACA 


9754 


157 


UACCGAAC 


A 


UGGAGAAC 


745 


GTTCTCCA 


GGCTAGCTACAACGA 


GTTCGGTA 


9755 


164 


CAUGGAGA 


A 


CAUCGCAU 


1833 


ATGCGATG 


GGCTAGCTACAACGA 


TCTCCATG 


9756 


166 


UGGAGAAC 


A 


UCGCAUCA 


746 


TGATGCGA 


GGCTAGCTACAACGA 


GTTCTCCA 


9757 


171 


AACAUCGC 


A 


UCAGGACU 


747 


AGTCCTGA 


GGCTAGCTACAACGA 


GCGATGTT 


9758 


177 


GCAUCAGG 


A 


CUCCUAGG 


1834 


CCTAGGAG 


GGCTAGCTACAACGA 


CCTGATGC 


9759 


186 


CUCCUAGG 


A 


CCCCUGCU 


1835 


AGCAGGG6 


GGCTAGCTACAACGA 


CCTAGGAG 


9760 


201 


CUCGUGUU 


A 


CAGGCGGG 


67 


CCCGCCTG 


GGCTAGCTACAACGA 


AACACGAG 


9761 


223 


UCUUGUUG 


A 


CAAAAAUC 


1836 


GATTTTTG 


GGCTAGCTACAACGA 


CAACAAGA 


9762 


229 


UGACAAAA 


A 


UCCUCACA 


1837 


TGTGAGGA 


GGCTAGCTACAACGA 


TTTTGTCA 


9763 


235 


AAAUCCUC 


A 


CAAUACCA 


762 


TGGTATTG 


GGCTAGCTACAACGA 


GAGGATTT 


9764 


238 


UCCUCACA 


A 


UACCACAG 


1838 


CTGTGGTA 


GGCTAGCTACAACGA 


TGTGAGGA 


9765 


240 


CUCACAAU 


A 


CCACAGAG 


77 


CTCTGTGG 


GGCTAGCTACAACGA 


ATTGTGAG 


9766 


243 


ACAAUACC 


A 


CAGAGUCU 


765 


AGACTCTG 


GGCTAGCTACAACGA 


GGTATTGT 


9767 


254 


GAGUCUAG 


A 


CUCGUGGU 


1839 


ACCACGAG 


GGCTAGCTACAACGA 


CTAGACTC 


9768 


265 


CGUGGUGG 


A 


CUUCUCUC 


1840 


GAGAGAAG 


GGCTAGCTACAACGA 


CCACCACG 


9769 


275 


UUCUCUCA 


A 


UUUUCUAG 


1841 


CTAGAAAA 


GGCTAGCTACAACGA 


TGAGAGAA 


9770 


289 


UAGGGGGA 


A 


CACCCGUG 


1842 


CACGGGTG 


GGCTAGCTACAACGA 


TCCCCCTA 


9771 


291 


GGGGGAAC 


A 


CCCGUGUG 


774 


CACACGGG 


GGCTAGCTACAACGA 


GTTCCCCC 


9772 


311 


UGGCCAAA 


A 


UUCGCAGU 


1843 


ACTGCGAA 


GGCTAGCTACAACGA 


TTTGGCCA 


9773 


325 


AGUCCCAA 


A 


UCUCCAGU 


1844 


ACTGGAGA 


GGCTAGCTACAACGA 


TTGGGACT 


9774 


335 


CUCCAGUC 


A 


CUCACCAA 


787 


TTGGTGAG 


GGCTAGCTACAACGA 


GACTGGAG 


9775 


339 


AGUCACUC 


A 


CCAACCUG 


789 


CAGGTTGG 


GGCTAGCTACAACGA 


GAGTGACT 


9776 


343 


ACUCACCA 


A 


CCUGUUGU 


1845 


ACAACAGG 


GGCTAGCTACAACGA 


TGGTGAGT 


9777 


358 


GUCCUCCA 


A 


UUUGUCCU 


1846 


AGGACAAA 


GGCTAGCTACAACGA 


TGGAGGAC 


9778 


371 


UCCUGGUU 


A 


UCGCUGGA 


106 


TCCAGCGA 


GGCTAGCTACAACGA 


AACCAGGA 


9779 


379 


AUCGCUGG 


A 


UGUGUCUG 


1847 


CAGACACA 


GGCTAGCTACAACGA 


CCAGCGAT 


9780 


397 


GGCGUUUU 


A 


UCAUCUUC 


112 


GAAGATGA 


GGCTAGCTACAACGA 


AAAACGCC 


9781 


400 


GUUUUAUC 


A 


UCUUCCUC 


802 


GAGGAAGA 


GGCTAGCTACAACGA 


GATAAAAC 


9782 


412 


UCCUCUGC 


A 


UCCUGCUG 


807 


CAGCAGGA 


GGCTAGCTACAACGA 


GCAGAGGA 


9783 


423 


CUGCUGCU 


A 


UGCCUCAU 


119 


ATGAGGCA 


GGCTAGCTACAACGA 


AGCAGCAG 


9784 


430 


UAUGCCUC 


A 


UCUUCUUG 


814 


CAAGAAGA 


GGCTAGCTACAACGA 


GAGGCATA 


9785 


452 


UCUUCUGG 


A 


CUAUCAAG 


1848 


CTTGATAG 


GGCTAGCTACAACGA 


CCAGAAGA 


9786 


455 


UCUGGACU 


A 


UCAAGGUA 


130 


TACCTTGA 


GGCTAGCTACAACGA 


AGTCCAGA 


9787 


463 


AUCAAGGU 


A 


UGUUGCCC 


132 


GGGCAACA 


GGCTAGCTACAACGA 


ACCTTGAT 


9788 


484 


GUCCUCUA 


A 


UUCCAGGA 


1849 


TCCTGGAA 


GGCTAGCTACAACGA 


TAGAGGAC 


9789 


492 


AUUCCAGG 


A 


UCAUCAAC 


1850 


GTTGATGA 


GGCTAGCTACAACGA 


CCTG6AAT 


9790 


495 


CCAGGAUC 


A 


UCAACAAC 


828 


GTTGTTGA 


GGCTAGCTACAACGA 


GATCCTGG 


9791 


499 


GAUCAUCA 


A 


CAACCAGC 


1851 


GCTGGTTG 


GGCTAGCTACAACGA 


TGATGATC 


9792 


502 


CAUCAACA 


A 


CCAGCACC 


1852 


GGTGCTGG 


GGCTAGCTACAACGA 


TGTTGATG 


9793 


513 


AGCACCGG 


A 


CCAUGCAA 


1853 


TTGCATGG 


GGCTAGCTACAACGA 


CCGGTGCT 


9794 


516 


ACCGGACC 


A 


UGCAAAAC 


836 


GTTTTGCA 


GGCTAGCTACAACGA 


GGTCCGGT 


9795 


523 


CAUGCAAA 


A 


CCUGCACA 


1854 


TGTGCAGG 


GGCTAGCTACAACGA 


TTTGCATG 


9796 


529 


AAACCUGC 


A 


CAACUCCU 


840 


AGGAGTTG 


GGCTAGCTACAACGA 


GCAGGTTT 


9797 


532 


CCUGCACA 


A 


CUCCUGCU 


1855 


AGCAGGAG 


GGCTAGCTACAACGA 


TGTGCAGG 


9798 


547 


CUCAAGGA 


A 


CCUCUAUG 


1856 


CATAGAGG 


GGCTAGCTACAACGA 


TCCTTGAG 


9799 
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553 


GAACCUCU A UGUUUCCC 


146 


GGGAAACA GGCTAGCTACAACGA AGAGGTTC 


9800 


564 


UUUCCCUC A UGUUGCUG 


853 


CAGCAACA GGCTAGCTACAACGA GAGGGAAA 


98 0 1 


574 


GUUGCUGU A CAAAACCU 


152 


AGGTTTTG GGCTAGCTACAACGA ACAGCAAC 


9802 


579 


UGUACAAA A CCUACGGA 


1857 


TCCGTAGG GGCTAGCTACAACGA TTTGTACA 


98 03 


583 


CAAAACCU A CGGACGGA 


153 


TCCGTCCG GGCTAGCTACAACGA AGGTTTTG 


98 04 


587 


ACCUACGG A CGGAAACU 


1858 


AGTTTCCG GGCTAGCTACAACGA CCGTAGGT 


9805 


593 


GGACGGAA A CUGCACCU 


1859 


AGGTGCAG GGCTAGCTACAACGA TTCCGTCC 


9806 


598 


GAAACUGC A CCUGUAUU 


859 


AATACAGG GGCTAGCTACAACGA GCAGTTTC 


98 07 


604 


GCACCUGU A UUCCCAUC 


154 


GATGGGAA GGCTAGCTACAACGA ACAGGTGC 


9808 


610 


GUAUUCCC A UCCCAUCA 


864 


TGATGGGA GGCTAGCTACAACGA GGGAATAC 


98 09 


615 


CCCAUCCC A UCAUCUUG 


867 


CAAGATGA GGCTAGCTACAACGA GGGATGGG 


9810 


618 


AUCCCAUC A UCUUGGGC 


868 


GCCCAAGA GGCTAGCTACAACGA GATGGGAT 


98 11 


636 


UUCGCAAA A UACCUAUG 


1860 


CATAGGTA GGCTAGCTACAACGA TTTGCGAA 


98 12 


638 


CGCAAAAU A CCUAUGGG 


164 


CCCATAGG GGCTAGCTACAACGA ATTTTGCG 




642 


AAAUACCU A UGGGAGUG 


165 


CACTCCCA GGCTAGCTACAACGA AGGTATTT 


98 14 


681 


CUCAGUUU A CUAGUGCC 


176 


GGCACTAG GGCTAGCTACAACGA AAACTGAG 


9815 


690 


CUAGUGCC A UUUGUUCA 


884 


TGAACAAA GGCTAGCTACAACGA GGCACTAG 


J70 J. O 


721 


UUUCCCCC A CUGUCUGG 


891 


CCAGACAG GGCTAGCTACAACGA GGGGGAAA 


9817 


739 


UUUCAGUU A UAUGGAUG 


193 


CATCCATA GGCTAGCTACAACGA AACTGAAA 


98 18 


741 


UCAGUUAU A UGGAUGAU 


194 


ATCATCCA GGCTAGCTACAACGA ATAACTGA 


9819 


745 


UUAUAUGG A UGAUGUGG 


1861 


CCACATCA GGCTAGCTACAACGA CCATATAA 


98 2 0 


748 


UAUGGAUG A UGUGGUUU 


1862 


AAACCACA GGCTAGCTACAACGA CATCCATA 


982 1 


773 


AAGUCUGU A CAACAUCU 


199 


AGATGTTG GGCTAGCTACAACGA ACAGACTT 


9822 


776 


UCUGUACA A CAUCUUGA 


1863 


TCAAGATG GGCTAGCTACAACGA TGTACAGA 


982 3 


778 


UGUACAAC A UCUUGAGU 


900 


ACTCAAGA GGCTAGCTACAACGA GTTGTACA 


9824 


793 


GUCCCUUU A UGCCGCUG 


205 


CAGCGGCA GGCTAGCTACAACGA AAAGGGAC 




804 


CCGCUGUU A CCAAUUUU 


207 


AAAATTGG GGCTAGCTACAACGA AACAGCGG 


Z70 ^ D 


808 


UGUUACCA A UUUUCUUU 


1864 


AAAGAAAA GGCTAGCTACAACGA TGGTAACA 


yo^/ 


828 


CUUUGGGU A UACAUUUA 


218 


TAAATGTA GGCTAGCTACAACGA ACCCAAAG 


982 8 


830 


UUGGGUAU A CAUUUAAA 


219 


TTTAAATG GGCTAGCTACAACGA ATACCCAA 




832 


GGGUAUAC A UUUAAACC 


911 


GGTTTAAA GGCTAGCTACAACGA GTATACCC 




838 


ACAUUUAA A CCCUCACA 


1865 


TGTGAGGG GGCTAGCTACAACGA TTAAATGT 


9831 


844 


AAACCCUC A CAAAACAA 


915 


TTGTTTTG GGCTAGCTACAACGA GAGGGTTT 


J7 O J z 


849 


CUCACAAA A CAAAAAGA 


1866 


TCTTTTTG GGCTAGCTACAACGA TTTGTGAG 


Q Q T 
y c5 o J> 


857 


ACAAAAAG A UGGGGAUA 


1867 


TATCCCCA GGCTAGCTACAACGA CTTTTTGT 




863 


AGAUGGGG A UAUUCCCU 


1868 


AGGGAATA GGCTAGCTACAACGA CCCCATCT 




865 


AUGGGGAU A UUCCCUUA 


224 


TAAGGGAA GGCTAGCTACAACGA ATCCCCAT 


98 36 


874 


UUCCCUUA A CUUCAUGG 


1869 


CCATGAAG GGCTAGCTACAACGA TAAGGGAA 


983 7 


879 


UUAACUUC A UGGGAUAU 


922 


ATATCCCA GGCTAGCTACAACGA GAAGTTAA 


983 8 


884 


UUCAUGGG A UAUGUAAU 


1870 


ATTACATA GGCTAGCTACAACGA CCCATGAA 


98 3 9 


886 


CAUGGGAU A UGUAAUUG 


231 


CAATTACA GGCTAGCTACAACGA ATCCCATG 




891 


GAUAUGUA A UUGGGAGU 


1871 


ACTCCCAA GGCTAGCTACAACGA TACATATC 


9841 


906 


GUUGGGGC A CAUUGCCA 


923 


TGGCAATG GGCTAGCTACAACGA GCCCCAAC 


9842 


908 


UGGGGCAC A UUGCCACA 


924 


TGTGGCAA GGCTAGCTACAACGA GTGCCCCA 


9843 


914 


ACAUUGCC A CAGGAACA 


92 6 


TGTTCCTG GGCTAGCTACAACGA GGCAATGT 


9844 


920 


CCACAGGA A CAUAUUGU 


1872 


ACAATATG GGCTAGCTACAACGA TCCTGTGG 


9845 


922 


ACAGGAAC A UAUUGUAC 


928 


GTACAATA GGCTAGCTACAACGA GTTCCTGT 


9846 


924 


AGGAACAU A UUGUACAA 


236 


TTGTACAA GGCTAGCTACAACGA ATGTTCCT 


9847 


929 


CAUAUUGU A CAAAAAAU 


238 


ATTTTTTG GGCTAGCTACAACGA ACAATATG 


9848 


936 


UACAAAAA A UCAAAAUG 


1873 


CATTTTGA GGCTAGCTACAACGA TTTTTGTA 


9849 


942 


AAAUCAAA A UGUGUUUU 


1874 


AAT^CACA GGCTAGCTACAACGA TTTGATTT 


9850 
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956 


UUUAGGAA 


A 


CUUCCUGU 


1875 


ACAGGAAG 


GGCTAGCTACAACGA 


TTCCTAAA 


9851 


967 


UCCUGUAA 


A 


CAGGCCUA 


1876 


TAGGCCTG 


GGCTAGCTACAACGA 


TTACAGGA 


98 52 


975 


ACAGGCCU 


A 


UUGAXJUGG 


247 


CCAATCAA 


GGCTAGCTACAACGA 


AGGCCTGT 


9853 


979 


GCCUAUUG 


A 


UUGGAAAG 


1877 


CTTTCCAA 


GGCTAGCTACAACGA 


CAATAGGC 


9854 


989 


UGGAAAGU 


A 


UGUCAACG 


250 


CGTTGACA 


GGCTAGCTACAACGA 


ACTTTCCA 


9855 


995 


GUAUGUCA 


A 


CGAAUUGU 


1878 


ACAATTCG 


GGCTAGCTACAACGA 


TGACATAC 


9856 


999 


GUCAACGA 


A 


UUGUGGGU 


1879 


ACCCACAA 


GGCTAGCTACAACGA 


TCGTTGAC 


9857 


1032 


CCCCUUUC 


A 


CGCAAUGU 


944 


ACATTGCG 


GGCTAGCTACAACGA 


GAAAGGGG 


9858 


1037 


UUCACGCA 


A 


UGUGGAUA 


1880 


TATCCACA 


GGCTAGCTACAACGA 


TGCGTGAA 


9859 


1043 


CAAUGUGG 


A 


UAUUCUGC 


1881 


GCAGAATA 


GGCTAGCTACAACGA 


CCACATTG 


9860 


1045 


AUGUGGAU 


A 


UUCUGCUU 


262 


AAGCAGAA 


GGCTAGCTACAACGA 


ATCCACAT 


9861 


1056 


CUGCUUUA 


A 


UGCCUUUA 


1882 


TAAAGGCA 


GGCTAGCTACAACGA 


TAAAGCAG 


9862 


1064 


AUGCCUUU 


A 


UAUGCAUG 


270 


CATGCATA 


GGCTAGCTACAACGA 


AAAGGCAT 


9863 


1066 


GCCUUUAU 


A 


UGCAUGCA 


271 


TGCATGCA 


GGCTAGCTACAACGA 


ATAAAGGC 


9864 


1070 


UUAUAUGC 


A 


UGCAUACA 


950 


TGTATGCA 


GGCTAGCTACAACGA 


GCATATAA 


9865 


1074 


AUGCAUGC 


A 


UACAAGCA 


951 


TGCTTGTA 


GGCTAGCTACAACGA 


GCATGCAT 


9866 


1076 


GCAUGCAU 


A 


CAAGCAAA 


272 


TTTGCTTG 


GGCTAGCTACAACGA 


ATGCATGC 


9867 


1085 


CAAGCAAA 


A 


CAGGCUUU 


1883 


AAAGCCTG 


GGCTAGCTACAACGA 


TTTGCTTG 


9868 


1095 


AGGCUUUU 


A 


CUUUCUCG 


276 


CGAGAAAG 


GGCTAGCTACAACGA 


AAAAGCCT 


9869 


1107 


UCUCGCCA 


A 


CUUACAAG 


1884 


CTTGTAAG 


GGCTAGCTACAACGA 


TGGCGAGA 


9870 


1111 


GCCAACUU 


A 


CAAGGCCU 


282 


AGGCCTTG 


GGCTAGCTACAACGA 


AAGTTGGC 


9871 


1130 


CUAAGUAA 


A 


CAGUAUGU 


1885 


ACATACTG 


GGCTAGCTACAACGA 


TTACTTAG 


9872 


1135 


UAAACAGU 


A 


UGUGAACC 


288 


GGTTCACA 


GGCTAGCTACAACGA 


ACTGTTTA 


9873 


1141 


GUAUGUGA 


A 


CCUUUACC 


1886 


GGTAAAGG 


GGCTAGCTACAACGA 


TCACATAC 


9874 


1147 


GAACCUUU 


A 


CCCCGUUG 


291 


CAACGGGG 


GGCTAGCTACAACGA 


AAAGGTTC 


9875 


1163 


GCUCGGCA 


A 


CGGCCUGG 


1887 


CCAGGCCG 


GGCTAGCTACAACGA 


TGCCGAGC 


9876 


1175 


CCUGGUCU 


A 


UGCCAAGU 


295 


ACTTGGCA 


GGCTAGCTACAACGA 


AGACCAGG 


9877 


1192 


GUUUGCUG 


A 


CGCAACCC 


1888 


GGGTTGCG 


GGCTAGCTACAACGA 


CAGCAAAC 


9878 


1197 


CUGACGCA 


A 


CCCCCACU 


1889 


AGTGGGGG 


GGCTAGCTACAACGA 


TGCGTCAG 


98 79 


1203 


CAACCCCC 


A 


CUGGUUGG 


984 


CCAACCAG 


GGCTAGCTACAACGA 


GGGGGTTG 


9880 


1221 


GCUUGGCC 


A 


UAGGCCAU 


988 


ATGGCCTA 


GGCTAGCTACAACGA 


GGCCAAGC 


9881 


1228 


CAUAGGCC 


A 


UCAGCGCA 


990 


TGCGCTGA 


GGCTAGCTACAACGA 


GGCCTATG 


98 82 


1236 


AUCAGCGC 


A 


UGCGUGGA 


992 


TCCACGCA 


GGCTAGCTACAACGA 


GCGCTGAT 


9883 


1245 


UGCGUGGA 


A 


CCUUUGUG 


1890 


CACAAAGG 


GGCTAGCTACAACGA 


TCCACGCA 


9884 


1266 


CUCUGCCG 


A 


UCCAUACC 


1891 


GGTATGGA 


GGCTAGCTACAACGA 


CGGCAGAG 


98 85 


1270 


GCCGAUCC 


A 


UACCGCGG 


1001 


CCGCGGTA 


GGCTAGCTACAACGA 


GGATCGGC 


9886 


1272 


CGAUCCAU 


A 


CCGCGGAA 


308 


TTCCGCGG 


GGCTAGCTACAACGA 


ATGGATCG 


9887 


1280 


ACCGCGGA 


A 


CUCCUAGC 


1892 


GCTAGGAG 


GGCTAGCTACAACGA 


TCCGCGGT 


9888 


1322 


GGGGCAAA 


A 


CUCAUCGG 


1893 


CCGATGAG 


GGCTAGCTACAACGA 


TTTGCCCC 


9889 


1326 


CAAAACUC 


A 


UCGGGACU 


1014 


AGTCCCGA 


GGCTAGCTACAACGA 


GAGTTTTG 


9890 


1332 


UCAUCGGG 


A 


CUGACAAU 


1894 


ATTGTCAG 


GGCTAGCTACAACGA 


CCCGATGA 


9891 


1336 


CGGGACUG 


A 


CAAUUCUG 


1895 


CAGAATTG 


GGCTAGCTACAACGA 


CAGTCCCG 


98 92 


1339 


GACUGACA 


A 


UUCUGUCG 


1896 


CGACAGAA 


GGCTAGCTACAACGA 


TGTCAGTC 


9893 


1361 


UCCCGCAA 


A 


UAUACAUC 


1897 


GATGTATA 


GGCTAGCTACAACGA 


TTGCGGGA 


9894 


1363 


CCGCAAAU 


A 


UACAUCAU 


324 


ATGATGTA 


GGCTAGCTACAACGA 


ATTTGCGG 


9895 


1365 


GCAAAUAU 


A 


CAUCAUUU 


325 


AAATGATG 


GGCTAGCTACAACGA 


ATATTTGC 


9896 


1367 


AAAUAUAC 


A 


UCAUUUCC 


1023 


GGAAATGA 


GGCTAGCTACAACGA 


GTATATTT 


9897 


1370 


UAUACAUC 


A 


UUUCCAUG 


1024 


CATGGAAA 


GGCTAGCTACAACGA 


GATGTATA 


9898 


1376 


UCAUUUCC 


A 


UGGCUGCU 


1026 


AGCAGCCA 


GGCTAGCTACAACGA 


GGAAATGA 


9899 


1399 


UGCUGCCA 


A 


CUGGAUCC 


1898 


GGATCCAG 


GGCTAGCTACAACGA 


TGGCAGCA 


9900 


1404 


CCAACUGG 


A 


UCCUACGC 


1899 


GCGTAGGA 


GGCTAGCTACAACGA 


CCAGTTGG 


9901 
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1409 


UGGAUCCU 


A 


CGCGGGAC 


332 


GTCCCGCG 


GGCTAGCTACAACGA 


AGGATCCA 


9902 


1416 


UACGCGGG 


A 


CGUCCUUU 


1900 


AAAGGACG 


GGCTAGCTACAACGA 


CCCGCGTA 


9903 


1429 


CUUUGUUU 


A 


CGUCCCGU 


338 


ACGGGACG 


GGCTAGCTACAACGA 


AAACAAAG 


9904 


1447 


GGCGCUGA 


A 


UCCCGCGG 


1901 


CCGCGGGA 


GGCTAGCTACAACGA 


TCAGCGCC 


9905 


1456 


UCCCGCGG 


A 


CGACCCCU 


1902 


AGGGGTCG 


GGCTAGCTACAACGA 


CCGCGGGA 


9906 


1459 


CGCGGACG 


A 


CCCCUCCC 


1903 


GGGAGGGG 


GGCTAGCTACAACGA 


CGTCCGCG 


9907 


1486 


GGGGCUCU 


A 


CCGCCCGC 


345 


GCGGGCGG 


GGCTAGCTACAACGA 


AGAGCCCC 


9908 


1505 


CUCCGCCU 


A 


UUGUACCG 


349 


CGGTACAA 


GGCTAGCTACAACGA 


AGGCGGAG 


9909 


1510 


CCUAUUGU 


A 


CCGACCGU 


351 


ACGGTCGG 


GGCTAGCTACAACGA 


ACAATAGG 


9910 


1514 


UUGUACCG 


A 


CCGUCCAC 


1904 


GTGGACGG 


GGCTAGCTACAACGA 


CGGTACAA 


9911 


1521 


GACCGUCC 


A 


CGGGGCGC 


1064 


GCGCCCCG 


GGCTAGCTACAACGA 


GGACGGTC 


9912 


1530 


CGGGGCGC 


A 


CCUCUCUU 


1065 


AAGAGAGG 


GGCTAGCTACAACGA 


GCGCCCCG 


9913 


1540 


CUCUCUUU 


A 


CGCGGACU 


357 


AGTCCGCG 


GGCTAGCTACAACGA 


AAAGAGAG 


9914 


1546 


UUACGCGG 


A 


CUCCCCGU 


1905 


ACGGGGAG 


GGCTAGCTACAACGA 


CCGCGTAA 


27 ^ J. D 


1567 


GCCUUCUC 


A 


UCUGCCGG 


1078 


CCGGCAGA 


GGCTAGCTACAACGA 


GAGAAGGC 


9916 


1576 


UCUGCCGG 


A 


CCGUGUGC 


1906 


GCACACGG 


GGCTAGCTACAACGA 


CCGGCAGA 


9917 


1585 


CCGUGUGC 


A 


CUUCGCUU 


1082 


AAGCGAAG 


GGCTAGCTACAACGA 


GCACACGG 


9918 


1595 


UUCGCUUC 


A 


CCUCUGCA 


1085 


TGCAGAGG 


GGCTAGCTACAACGA 


GAAGCGAA 


9919 


1603 


ACCUCUGC 


A 


CGUCGCAU 


1089 


ATGCGACG 


GGCTAGCTACAACGA 


GCAGAGGT 


9920 


1610 


CACGUCGC 


A 


UGGAGACC 


1090 


GGTCTCCA 


GGCTAGCTACAACGA 


GCGACGTG 


9921 


1616 


GCAUGGAG 


A 


CCACCGUG 


1907 


CACGGTGG 


GGCTAGCTACAACGA 


CTCCATGC 


9922 


1619 


UGGAGACC 


A 


CCGUGAAC 


1092 


GTTCACGG 


GGCTAGCTACAACGA 


GGTCTCCA 


992 3 


1626 


CACCGUGA 


A 


CGCCCACA 


1908 


TGTGGGCG 


GGCTAGCTACAACGA 


TCACGGTG 


9924 


1638 


CCACAGGA 


A 


CCUGCCCA 


1909 


TGGGCAGG 


GGCTAGCTACAACGA 


TCCTGTGG 


992 5 


1656 


GGUCUUGC 


A 


UAAGAGGA 


1104 


TCCTCTTA 


GGCTAGCTACAACGA 


GCAAGACC 


9926 


1664 


AUAAGAGG 


A 


CUCUUGGA 


1910 


TCCAAGAG 


GGCTAGCTACAACGA 


CCTCTTAT 


9927 


1672 


ACUCUUGG 


A 


CUUUCAGC 


1911 


GCTGAAAG 


GGCTAGCTACAACGA 


CCAAGAGT 


992 8 


1682 


UUUCAGCA 


A 


UGUCAACG 


1912 


CGTTGACA 


GGCTAGCTACAACGA 


TGCTGAAA 


992 9 


1688 


CAAUGUCA 


A 


CGACCGAC 


1913 


GTCGGTCG 


GGCTAGCTACAACGA 


TGACATTG 


993 0 


1691 


UGUCAACG 


A 


CCGACCUU 


1914 


AAGGTCGG 


GGCTAGCTACAACGA 


CGTTGACA 


727 J J. 


1695 


AACGACCG 


A 


CCUUGAGG 


1915 


CCTCAAGG 


GGCTAGCTACAACGA 


CGGTCGTT 




1705 


CUUGAGGC 


A 


UACUUCAA 


1114 


TTGAAGTA 


GGCTAGCTACAACGA 


GCCTCAAG 


993 3 


1707 


UGAGGCAU 


A 


CUUCAAAG 


380 


CTTTGAAG 


GGCTAGCTACAACGA 


ATGCCTCA 


9934 


1716 


CXrUCAAAG 


A 


CUGUGUGU 


1916 


ACACACAG 


GGCTAGCTACAACGA 


CTTTGAAG 


-7 D 


1728 


UGUGUUUA 


A 


UGAGUGGG 


1917 


CCCACTCA 


GGCTAGCTACAACGA 


TAAACACA 


Q Q 1 C 


1774 


GUCUUUGU 


A 


CUAGGAGG 


394 


CCTCCTAG 


GGCTAGCTACAACGA 


ACAAAGAC 




1791 


CUGUAGGC 


A 


UAAAUUGG 


1121 


CCAATTTA 


GGCTAGCTACAACGA 


GCCTACAG 


993 8 


1795 


AGGCAUAA 


A 


UUGGUGUG 


1918 


CACACCAA 


GGCTAGCTACAACGA 


TTATGCCT 


993 9 


1807 


GUGUGUUC 


A 


CCAGCACC 


1122 


GGT6CTGG 


GGCTAGCTACAACGA 


GAACACAC 


994 0 


1813 


UCACCAGC 


A 


CCAUGCAA 


1125 


TTGCATGG 


GGCTAGCTACAACGA 


GCTGGTGA 


994 1 


1816 


CCAGCACC 


A 


UGCAACUU 


1127 


AAGTTGCA 


GGCTAGCTACAACGA 


GGTGCTGG 


9942 


1821 


ACCAUGCA 


A 


CUUUUUCA 


1919 


TGAAAAAG 


GGCTAGCTACAACGA 


TGCATGGT 


994 3 


1829 


ACUUUUUC 


A 


CCUCUGCC 


1130 


GGCAGAGG 


GGCTAGCTACAACGA 


GAAAAAGT 


9944 


1840 


UCUGCCUA 


A 


UCAUCUCA 


1920 


TGAGATGA 


GGCTAGCTACAACGA 


TAGGCAGA 


9945 


1843 


GCCUAAUC 


A 


UCUCAUGU 


1136 


ACATGAGA 


GGCTAGCTACAACGA 


GATTAGGC 


9946 


1848 


AUCAUCUC 


A 


UGUUCAUG 


1138 


CATGAACA 


GGCTAGCTACAACGA 


GAGATGAT 


9947 


1854 


UCAUGUUC 


A 


UGUCCUAC 


1139 


GTAGGACA 


GGCTAGCTACAACGA 


GAACATGA 


9948 


1861 


CAUGUCCU 


A 


CUGUUCAA 


414 


TTGAACAG 


GGCTAGCTACAACGA 


AGGACATG 


9949 


1903 


UUUGGGGC 


A 


UGGACAUU 


1152 


AATGTCCA 


GGCTAGCTACAACGA 


GCCCCAAA 


9950 


1907 


GGGCAUGG 


A 


CAUUGACC 


1921 


GGTCAATG 


GGCTAGCTACAACGA 


CCATGCCC 


9951 


1909 


GCAUGGAG 


A 


UUGACCCG 


1153 


CGGGTCAA 


GGCTAGCTACAACGA 


GTCCATGC 


9952 
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1913 


GGACAUUG A CCCGUAUA 


1922 


TATACGGG GGCTAGCTACAACGA CAATGTCC 


9953 


1919 


UGACCCGU A UAAAGAAU 


422 


ATTCTTTA GGCTAGCTACAACGA ACGGGTCA 


9954 


1926 


UAUAAAGA A UUUGGAGC 


1923 


GCTCCAAA GGCTAGCTACAACGA TCTTTATA 


9955 


1947 


GUGGAGUU A CUCUCUUU 


429 


AAAGAGAG GGCTAGCTACAACGA AACTCCAC 


9956 


1967 


GCCirUCUG A CUUCUUUC 


1924 


GAAAGAAG GGCTAGCTACAACGA CAGAAGGC 


9957 


1981 


UUCCUUCU A UUCGAGAU 


446 


ATCTCGAA GGCTAGCTACAACGA AGAAGGAA 


9958 


1988 


UAUUCGAG A UCUCCUCG 


1925 


CGAGGAGA GGCTAGCTACAACGA CTCGAATA 


9959 


1997 


UCUCCUCG A CACCGCCU 


1926 


AGGCGGTG GGCTAGCTACAACGA CGAGGAGA 


9960 


1999 


UCCUCGAC A CCGCCUCU 


1172 


AGAGGCGG GGCTAGCTACAACGA GTCGAGGA 


9961 


2015 


UGCUCUGU A UCGGGGGG 


4 54 


CCCCCCGA GGCTAGCTACAACGA ACAGAGCA 


9962 


2040 


UCUCCGGA A CAUUGXJUC 


1927 


GAACAATG GGCTAGCTACAACGA TCCGGAGA 


9963 


2042 


UCCGGAAC A UUGUUCAC 


1183 


GTGAACAA GGCTAGCTACAACGA GTTCCGGA 


9964 


2049 


CAUUGUUC A CCUCACCA 


1184 


TGGTGAGG GGCTAGCTACAACGA GAACAATG 


9965 


2054 


UUCACCUC A CCAUACGG 


1187 


CCGTATGG GGCTAGCTACAACGA GAGGTGAA 


9966 


2057 


ACCUCACC A UACGGCAC 


1189 


GTGCCGTA GGCTAGCTACAACGA GGTGAGGT 


9967 


2059 


CUCACCAU A CGGCACUC 


464 


GAGTGCCG GGCTAGCTACAACGA ATGGTGAG 


9968 


2064 


CAUACGGC A CUCAGGCA 


1190 


TGCCTGAG GGCTAGCTACAACGA GCCGTATG 


9969 


2077 


GGCAAGCU A UUCUGUGU 


466 


ACACAGAA GGCTAGCTACAACGA AGCTTGCC 


9970 


2098 


GUGAGUUG A UGAAUCUA 


1928 


TAGATTCA GGCTAGCTACAACGA CAACTCAC 


9971 


2102 


GUUGAUGA A UCUAGCCA 


1929 


TGGCTAGA GGCTAGCTACAACGA TCATCAAC 


9972 


2110 


AUCUAGCC A CCUGGGUG 


1198 


CACCCAGG GGCTAGCTACAACGA GGCTAGAT 


9973 


2126 


GGGAAGUA A UUUGGAAG 


1930 


CTTCCAAA GGCTAGCTACAACGA TACTTCCC 


9974 


2135 


UUUGGAAG A UCCAGCAU 


1931 


ATGCTGGA GGCTAGCTACAACGA CTTCCAAA 


9975 


2142 


GAUCCAGC A UCCAGGGA 


1203 


TCCCTGGA GGCTAGCTACAACGA GCTGGATC 


9976 


2151 


UCCAGGGA A UUAGUAGU 


1932 


ACTACTAA GGCTAGCTACAACGA TCCCTGGA 


9977 


2165 


AGUCAGCU A UGUCAACG 


482 


CGTTGACA GGCTAGCTACAACGA AGCTGACT 


9978 


2171 


CUAUGUCA A CGUUAAUA 


1933 


TATTAACG GGCTAGCTACAACGA TGACATAG 


9979 


2177 


CAACGUUA A UAUGGGCC 


1934 


GGCCCATA GGCTAGCTACAACGA TAACGTTG 


9980 


2179 


ACGUUAAU A UGGGCCUA 


486 


TAGGCCCA GGCTAGCTACAACGA ATTAACGT 


9981 


2191 


GCCUAAAA A UCAGACAA 


1935 


TTGTCTGA GGCTAGCTACAACGA TTTTAGGC 


9982 


2196 


AAAAUCAG A CAACUAUU 


1936 


AATAGTTG GGCTAGCTACAACGA CTGATTTT 


9983 


2199 


AUCAGACA A CUAUUGUG 


1937 


CACAATAG GGCTAGCTACAACGA TGTCTGAT 


9984 


2202 


AGACAACU A UUGUGGUU 


489 


AACCACAA GGCTAGCTACAACGA AGTTGTCT 


9985 


2213 


GUGGUUUC A CAUUUCCU 


1214 


AGGAAATG GGCTAGCTACAACGA GAAACCAC 


9986 


2215 


GGUUUCAC A UUUCCUGU 


1215 


ACAGGAAA GGCTAGCTACAACGA GTGAAACC 


9987 


2227 


CCUGUCUU A CUUUUGGG 


499 


CCCAAAAG GGCTAGCTACAACGA AAGACAGG 


9988 


2242 


GGCGAGAA A CUGUUCUU 


1938 


AAGAACAG GGCTAGCTACAACGA TTCTCGCC 


9989 


2253 


GUUCUUGA A UAUUUGGU 


1939 


ACCAAATA GGCTAGCTACAACGA TCAAGAAC 


9990 


2255 


UCUUGAAU A UUUGGUGU 


506 


ACACCAAA GGCTAGCTACAACGA ATTCAAGA 


9991 


2278 


GAGUGUGG A UUCGCACU 


1940 


AGTGCGAA GGCTAGCTACAACGA CCACACTC 


9992 


2284 


GGAUUCGC A CUCCUCCU 


1223 


AGGAGGAG GGCTAGCTACAACGA GCGAATCC 


9993 


2295 


CCUCCUGC A UAUAGACC 


1229 


GGTCTATA GGCTAGCTACAACGA GCAGGAGG 


9994 


2297 


UCCUGCAU A UAGACCAC 


517 


GTGGTCTA GGCTAGCTACAACGA ATGCAGGA 


9995 


2301 


GCAUAUAG A CCACCAJ\A 


1941 


TTTGGTGG GGCTAGCTACAACGA CTATATGC 


9996 


2304 


UAUAGACC A CCAAAUGC 


1231 


GCATTTGG GGCTAGCTACAACGA GGTCTATA 


9997 


2309 


ACCACCAA A UGCCCCUA 


1942 


TAGGGGCA GGCTAGCTACAACGA TTGGTGGT 


9998 


2317 


AUGCCCCU A UCUUAUCA 


519 


TGATAA6A GGCTAGCTACAACGA AGGGGCAT 


9999 


2322 


CCUAUCUU A UCAACACU 


522 


AGTGTTGA GGCTAGCTACAACGA AAGATAGG 


10000 


2326 


UCUUAUCA A CACUUCCG 


1943 


CGGAAGTG GGCTAGCTACAACGA TGATAAGA 


10001 


2328 


UUAUCAAC A CUUCCGGA 


1240 


TCCGGAAG GGCTAGCTACAACGA GTTGATAA 


10002 


2338 


UUCCGGAA A CUACUGUU 


1944 


AACAGTAG GGCTAGCTACAACGA TTCCGGAA 


10003 
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2341 


CGGAAACU A CUGUUGUU 


526 


AACAACAG GGCTAGCTACAACGA AGTTTCCG 


10004 


2352 


GUUGUUAG A CGAAGAGG 


1945 


CCTCTTCG GGCTAGCTACAACGA CTAACAAC 


10005 


2380 


GAAGAAGA A CUCCCUCG 


1946 


CGAGGGAG GGCTAGCTACAACGA TCTTCTTC 


10006 


2397 


CCUCGCAG A CGAAGGUC 


1947 


GACCTTCG GGCTAGCTACAACGA CTGCGAGG 


10007 


2409 


AGGUCUCA A UCGCCGCG 


1948 


CGCGGCGA GGCTAGCTACAACGA TGAGACCT 


10008 


2427 


CGCAGAAG A UCUCAAUC 


1949 


GATTGAGA GGCTAGCTACAACGA CTTCTGCG 


10009 


2433 


AGAUCUCA A UCUCGGGA 


1950 


TCCCGAGA GGCTAGCTACAACGA TGAGATCT 


10010 


2442 


UCUCGGGA A UCUCAAUG 


1951 


CATTGAGA GGCTAGCTACAACGA TCCCGAGA 


10011 


2448 


GAAUCUCA A UGUUAGUA 


1952 


TACTAACA GGCTAGCTACAACGA TGAGATTC 


10012 


2456 


AUGUUAGU A XJUCCUUGG 


547 


CCAAGGAA GGCTAGCTACAACGA ACTAACAT 


10013 


2465 


UUCCUUGG A CACAUAAG 


1953 


CTTATGTG GGCTAGCTACAACGA CCAAGGAA 


10014 


2467 


CCUUGGAC A CAUAAGGU 


1268 


ACCTTATG GGCTAGCTACAACGA GTCCAAGG 


10015 


2469 


UUGGACAC A UAAGGUGG 


1269 


CCACCTTA GGCTAGCTACAACGA GTGTCCAA 


10016 


2481 


GGUGGGAA A CUUUACGG 


1954 


CCGTAAAG GGCTAGCTACAACGA TTCCCACC 


10017 


2486 


GAAACUUU A CGGGGCXJU 


554 


AAGCCCCG GGCTAGCTACAACGA AAAGTTTC 


10018 


2496 


GGGGCUUU A UUCUUCUA 


557 


TAGAAGAA GGCTAGCTACAACGA AAAGCCCC 


10019 


2504 


AUUCUUCU A CGGUACCU 


562 


AGGTACCG GGCTAGCTACAACGA AGAAGAAT 


10020 


2509 


UCUACGGU A CCUUGCUU 


563 


AAGCAAGG GGCTAGCTACAACGA ACCGTAGA 


10021 


2520 


UUGCUUUA A UCCUAAAU 


1955 


ATTTAGGA GGCTAGCTACAACGA TAAAGCAA 


10022 


2527 


AAUCCUAA A UGGCAAAC 


1956 


GTTTGCCA GGCTAGCTACAACGA TTAGGATT 


10023 


2534 


AAUGGCAA A CUCCUUCU 


1957 


AGAAGGAG GGCTAGCTACAACGA TTGCCATT 


10024 


2550 


tJUUUCCUG A CAUUCAUU 


1958 


AATGAATG GGCTAGCTACAACGA CAGGAAAA 


10025 


2552 


UUCCUGAC A UUCAUUUG 


1286 


CAAATGAA GGCTAGCTACAACGA GTCAGGAA 


10026 


2556 


UGACAUUC A UUUGCAGG 


1287 


CCTGCAAA GGCTAGCTACAACGA GAATGTCA 


10027 


2568 


GCAGGAGG A CAUUGUUG 


1959 


CAACAATG GGCTAGCTACAACGA CCTCCTGC 


10028 


2570 


AGGAGGAC A UUGUUGAU 


1289 


ATCAACAA GGCTAGCTACAACGA GTCCTCCT 


10029 


2577 


CAUUGUUG A UAGAUGUA 


1960 


TACATCTA GGCTAGCTACAACGA CAACAATG 


10030 


2581 


GUUGAUAG A UGUAAGCA 


1961 


TGCTTACA GGCTAGCTACAACGA CTATCAAC 


10031 


2590 


UGUAAGCA A UUUGUGGG 


1962 


CCCACAAA GGCTAGCTACAACGA TGCTTACA 


10032 


2606 


GGCCCCUU A CAGUAAAU 


588 


ATTTACTG GGCTAGCTACAACGA AAGGGGCC 


10033 


2613 


UACAGUAA A UGAAAACA 


1963 


TGTTTTCA GGCTAGCTACAACGA TTACTGTA 


10034 


2619 


AAAUGAAA A CAGGAGAC 


1964 


GTCTCCTG GGCTAGCTACAACGA TTTCATTT 


10035 


2626 


AACAGGAG A CUUAAAUU 


1965 


AATTTAAG GGCTAGCTACAACGA CTCCTGTT 


10036 


2632 


AGACUUAA A UUAACUAU 


1966 


ATAGTTAA GGCTAGCTACAACGA TTAAGTCT 


10037 


2636 


UUAAAUUA A CUAUGCCU 


1967 


AGGCATAG GGCTAGCTACAACGA TAATTTAA 


10038 


2639 


AAUUAACU A UGCCUGCU 


594 


AGCAGGCA GGCTAGCTACAACGA AGTTAATT 


10039 


2655 


UAGGUUUU A UCCCAAUG 


599 


CATTGGGA GGCTAGCTACAACGA AAAACCTA 


10040 


2661 


UUAUCCCA A UGUUAGUA 


1968 


TAGTAACA GGCTAGCTACAACGA TGGGATAA 


10041 


2666 


CCAAUGUU A CUAAAUAU 


602 


ATATTTAG GGCTAGCTACAACGA AACATTGG 


10042 


2671 


GUUACUAA A UAUUUGCC 


1969 


GGCAAATA GGCTAGCTACAACGA TTAGTAAC 


10043 


2673 


UACUAAAU A UUUGCCCU 


604 


AGGGCAAA GGCTAGCTACAACGA ATTTAGTA 


10044 


2685 


GCCCUUAG A UAAAGGGA 


1970 


TCCCTTTA GGCTAGCTACAACGA CTAAGGGC 


10045 


2693 


AUAAAGGG A UCAAACCG 


1971 


CGGTTTGA GGCTAGCTACAACGA CCCTTTAT 


10046 


2698 


GGGAUCAA A CCGUAUUA 


1972 


TAATACGG GGCTAGCTACAACGA TTGATCCC 


10047 


2703 


CAAACCGU A UUAUCCAG 


611 


CTGGATAA GGCTAGCTACAACGA ACGGTTTG 


10048 


2706 


ACCGUAUU A UCCAGAGU 


613 


ACTCTGGA GGCTAGCTACAACGA AATACGGT 


10049 


2715 


UCCAGAGU A UGUAGUUA 


615 


TAACTACA GGCTAGCTACAACGA ACTCTGGA 


10050 


2724 


UGUAGUUA A UCAUUACU 


1973 


AGTAATGA GGCTAGCTACAACGA TAACTACA 


10051 


2727 


AGUUAAUC A UUACUUCC 


1313 


GGAAGTAA GGCTAGCTACAACGA GATTAACT 


10052 


2730 


UAAUCAUU A CUUCCAGA 


621 


TCTGGAAG GGCTAGCTACAACGA AATGATTA 


10053 


2738 


ACUUCCAG A CGCGACAU 


1974 


ATGTCGCG GGCTAGCTACAACGA CTGGAAGT 


10054 
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2743 


CAGACGCG 


A 


CAUUAUUU 


1975 


AAATAATG 


GGCTAGCTACAACGA 


CGCGTCTG 


10055 


2745 


GACGCGAC 


A 


UUAUUUAC 


1317 


GTAAATAA 


GGCTAGCTACAACGA 


GTCGCGTC 


10056 


2748 


GCGACAUU 


A 


UUUACACA 


625 


TGTGTAAA 


GGCTAGCTACAACGA 


AATGTCGC 


10057 


2752 


CAUUAUUU 


A 


CACACUCU 


628 


AGAGTGTG 


GGCTAGCTACAACGA 


AAATAATG 


10058 


2754 


UUAUUUAC 


A 


CACUCUUU 


1318 


AAAGAGTG 


GGCTAGCTACAACGA 


GTAAATAA 


10059 


2756 


AUUUACAC 


A 


CUCUUUGG 


1319 


CCAAAGAG 


GGCTAGCTACAACGA 


GTGTAAAT 


10060 


2774 


AGGCGGGG 


A 


UCUUAUAU 


1976 


ATATAAGA 


GGCTAGCTACAACGA 


CCCCGCCT 


10061 


Ills 


GGGAUCUU 


A 


UAUAAAAG 


634 


CTTTTATA 


GGCTAGCTACAACGA 


AAGATCCC 


10062 


2781 


GAUCUUAU 


A 


UAAAAGAG 


635 


CTCTTTTA 


GGCTAGCTACAACGA 


ATAAGATC 


10063 


2795 


GAGAGUCC 


A 


CACGUAGC 


1324 


GCTACGTG 


GGCTAGCTACAACGA 


GGACTCTC 


10064 


2191 


GAGUCCAC 


A 


CGUAGCGC 


1325 


GCGCTACG 


GGCTAGCTACAACGA 


GTGGACTC 


10065 


2809 


AGCGCCUC 


A 


UUUUGCGG 


1328 


CCGCAAAA 


GGCTAGCTACAACGA 


GAGGCGCT 


10066 


2821 


UGCGGGUC 


A 


CCAUAUUC 


1329 


GAATATGG 


GGCTAGCTACAACGA 


GACCCGCA 


10067 


2824 


GGGUCACC 


A 


UAUUCUUG 


1331 


CAAGAATA 


GGCTAGCTACAACGA 


GGTGACCC 


10068 


2826 


GUCACCAU 


A 


UUCUUGGG 


644 


CCCAAGAA 


GGCTAGCTACAACGA 


ATGGTGAC 


10069 


2836 


UCUUGGGA 


A 


CAAGAUCU 


1977 


AGATCTTG 


GGCTAGCTACAACGA 


TCCCAAGA 


10070 


2841 


GGAACAAG 


A 


UCUACAGC 


1978 


GCTGTAGA 


GGCTAGCTACAACGA 


CTTGTTCC 


10071 


2845 


CAAGAUCU 


A 


CAGCAUGG 


649 


CCATGCTG 


GGCTAGCTACAACGA 


AGATCTTG 


10072 


2850 


UCUACAGC 


A 


UGGGAGGU 


1336 


ACCTCCCA 


GGCTAGCTACAACGA 


GCTGTAGA 


10073 


2870 


UCUUCCAA 


A 


CCUCGAAA 


1979 


TTTCGAGG 


GGCTAGCTACAACGA 


TTGGAAGA 


10074 


2883 


GAAAAGGC 


A 


UGGGGACA 


1342 


TGTCCCCA 


GGCTAGCTACAACGA 


GCCTTTTC 


10075 


2889 


GCAUGGGG 


A 


CAAAUCUU 


1980 


AAGATTTG 


GGCTAGCTACAACGA 


CCCCATGC 


10076 


2893 


GGGGACAA 


A 


UCUUUCUG 


1981 


CAGAAAGA 


GGCTAGCTACAACGA 


TTGTCCCC 


10077 


2908 


UGUCCCCA 


A 


UCCCCUGG 


1982 


CCAGGGGA 


GGCTAGCTACAACGA 


TGGGGACA 


10078 


2918 


CCCCUGGG 


A 


UUCUUCCC 


1983 


GGGAAGAA 


GGCTAGCTACAACGA 


CCCAGGGG 


10079 


2929 


CUUCCCCG 


A 


UCAUCAGU 


1984 


ACTGATGA 


GGCTAGCTACAACGA 


CGGGGAAG 


10080 


2932 


CCCCGAUC 


A 


UCAGUUGG 


1358 


CCAACTGA 


GGCTAGCTACAACGA 


GATCGGGG 


10081 


2941 


UCAGUUGG 


A 


CCCUGCAU 


1985 


ATGCAGGG 


GGCTAGCTACAACGA 


CCAACTGA 


10082 


2948 


GACCCUGC 


A 


UUCAAAGC 


1363 


GCTTTGAA 


GGCTAGCTACAACGA 


GCAGGGTC 


10083 


2959 


CAAAGCCA 


A 


CUCAGUAA 


1986 


TTACTGAG 


GGCTAGCTACAACGA 


TGGCTTTG 


10084 


2968 


CUCAGUAA 


A 


UCCAGAUU 


1987 


AATCTGGA 


GGCTAGCTACAACGA 


TTACTGAG 


10085 


2974 


AAAUCCAG 


A 


UUGGGACC 


1988 


GGTCCCAA 


GGCTAGCTACAACGA 


CTGGATTT 


10086 


2980 


AGAUUGGG 


A 


CCUCAACC 


1989 


GGTTGAGG 


GGCTAGCTACAACGA 


CCCAATCT 


10087 


2986 


GGACCUCA 


A 


CCCGCACA 


1990 


TGTGCGGG 


GGCTAGCTACAACGA 


TGAGGTCC 


10088 


2998 


GCACAAGG 


A 


CAACUGGC 


1991 


GCCAGTTG 


GGCTAGCTACAACGA 


CCTTGTGC 


1008 9 


3001 


CAAGGACA 


A 


CUGGCCGG 


1992 


CCGGCCAG 


GGCTAGCTACAACGA 


TGTCCTTG 


100 90 


3010 


CUGGCCGG 


A 


CGCCAACA 


1993 


TGTTGGCG 


GGCTAGCTACAACGA 


CCGGCCAG 


100 91 


3016 


GGACGCCA 


A 


CAAGGUGG 


1994 


CCACCTTG 


GGCTAGCTACAACGA 


TGGCGTCC 


10092 


3035 


GUGGGAGC 


A 


UUCGGGCC 


1384 


GGCCCGAA 


GGCTAGCTACAACGA 


GCTCCCAC 


10093 


3051 


CAGGGUUC 


A 


CCCCUCCC 


1387 


GGGAGGGG 


GGCTAGCTACAACGA 


GAACCCTG 


10094 


3061 


CCCUCCCC 


A 


UGGGGGAC 


1395 


GTCCCCCA 


GGCTAGCTACAACGA 


GGGGAGGG 


100 95 


3068 


CAUGGGGG 


A 


CUGUUGGG 


1995 


CCCAACAG 


GGCTAGCTACAACGA 


CCCCCATG 


10096 


3088 


GAGCCCUC 


A 


CGCUCAGG 


1400 


CCTGAGCG 


GGCTAGCTACAACGA 


GAGGGCTC 


10097 


3101 


CAGGGCCU 


A 


CUCACAAC 


683 


GTTGTGAG 


GGCTAGCTACAACGA 


AGGCCCTG 


10098 


3105 


GCCUACUC 


A 


CAACUGUG 


1406 


CACAGTTG 


GGCTAGCTACAACGA 


GAGTAGGC 


10099 


3108 


UACUCACA 


A 


CUGUGCCA 


1996 


TGGCACAG 


GGCTAGCTACAACGA 


TGTGAGTA 


10100 


3138 


CUGCCUCC 


A 


CCAAUCGG 


1422 


CCGATTGG 


GGCTAGCTACAACGA 


GGAGGCAG 


10101 


3142 


CUCCACCA 


A 


UCGGCAGU 


1997 


ACTGCCGA 


GGCTAGCTACAACGA 


TGGTGGAG 


10102 


3165 


GGCAGCCU 


A 


CUCCCUUA 


691 


TAAGGGAG 


GGCTAGCTACAACGA 


AGGCTGCC 


10103 


3173 


ACUCCCUU 


A 


UCUCCACC 


694 


GGTGGAGA 


GGCTAGCTACAACGA 


AAGGGAGT 


10104 


3179 


UUAUCUCC 


A 


CCUCUAAG 


1436 


CTTAGAGG 


GGCTAGCTACAACGA 


GGAGATAA 


10105 
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3190 


UCUAAGGG A CACUCAUC 


1998 


GATGAGTG GGCTAGCTACAACGA CCCTTAGA 


10106 


3192 


UAAGGGAC A CUCAUCCU 


1440 


AGGATGAG GGCTAGCTACAACGA GTCCCTTA 


10107 


3196 


GGACACUC A UCCUCAGG 


1442 


CCTGAGGA GGCTAGCTACAACGA GAGTGTCC 


10108 


3207 


CUCAGGCC A UGCAGUGG 


1447 


CCACTGCA GGCTAGCTACAACGA GGCCTGAG 


10109 



Input Sequence = AF100308. Cut Site = YG/M or UG/U. 
Stem Length = 8 . Core Sequence = GGCTAGCTACAACGA 
AF100308 (Hepatitis B virus strain 2-18, 3215 bp) 
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1 10143 1 


10144 


10145 


10146 


10147 


' 10148 


10149 


10150 


10151 


10152 


10153 


10154 


10155 


10156 


10157 


10158 


10159 


10160 


10161 


10162 


10163 


10164 


10165 


10166 


10167 


10168 


10169 


10170 


10171 


10172 


10173 


10174 


10175 


10176 


10177 


10178 


10179 


CCACAUUG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GUGAAAGG 


CAUUAAAG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AGAAUAUC 


UAUAAAGG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AUUAAAGC 


UAUGCAUG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AUAUAAAG 


CUUGUAUG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AUGCAUAU 


UAAGUUGG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GAGAAAGU 


UAAAGGUU GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG ACAUACUG 


UUGCCGAG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AACGGGGU 


ACACUUGG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AUAGACCA 


UGCGUCAG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AAACACUU 


GGUUGCGU GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AGCAAACA 


GGGGGUUG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GUCAGCAA 


CACGCAUG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GCUGAUGG 


GUUCCACG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AUGCGCUG 


UGGAUCGG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AGAGGAGA 


GUAUGGAU GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GGCAGAGG 


GAGUUCCG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GGUAUGGA | 


AAAACAAG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GGCUAGGA | 


GCUGCGAG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AAAACAAG | 


ACCUGCUG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GAGCAAAA 


AGAAUUGU GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AGUCCCGA 


CGGGAGAG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG ACGACAGA | 


UAUAUUUG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GGGAGAGC | 


CAGCCUAG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AGCCAUGG | 


GUUGGCAG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG ACAGCCUA | 


CCAGUUGG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AGCACAGC 


ACGUCCCG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GUAGGAUC 


GGAUUCAG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GCCGACGG 


GCGGGAUU GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AGCGCCGA 


GUCGUCCG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GGGAUUCA | 


GGAGGGGU GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GUCCGCGG 


GCCCCAAG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GGCCCCGG 


GAAGCGGG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GGUAGAGC 


CGGAGAAG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GGGCGGUA 


ACAAUAGG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GGAGAAGC 


UGGACGGU GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GGUACAAU | 


GAGAGGUG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GCCCCGUG 


1481 


1 1482 


1 1483 


1484 


1 1485 


1486 


1487 


1488 


1489 


1490 


.1491 


1492 


1493 


1494 


1495 


1496 


1497 


1498 


1499 


1500 


1501 


1502 


1503 


1504 1 


1505 


1506 


1507 


1508 


1509 


1510 


1511 


1512 


1513 


1514 


1515 


1516 


1517 


CCUUUCAC G CAAUGUGG 


1 GAUAUUCU G CUUUAAUG 


GCUUUAAU G CCUUUAUA 


CUUUAUAU G CAUGCAUA 


1 AUAUGCAU G CAUACAAG 


ACUUUCUC G CCAACUUA 


CAGUAUGU G AACCUUUA 


ACCCCGUU G CUCGGCAA 


1 UGGUCUAU G CCAAGUGU 


AAGUGUUU G CUGACGCA 


UGUUUGCU G ACGCAACC 


UUGCUGAC G CAACCCCC 


CCAUCAGC G CAUGCGUG 


CAGCGCAU G CGUGGAAC i 


UCUCCUCU G CCGAUCCA 


CCUCUGCC G AUCCAUAC 


UCCAUACC G CGGAACUC 


UCCUAGCC G CUUGUUUU 

1 


CUUGUUUU G CUCGCAGC 


UUUUGCUC G CAGCAGGU 


UCGGGACU G ACAAUUCU 


UCUGUCGU G CUCUCCCG 


GCUCUCCC G CAAAUAUA 


CCAUGGCU G CUAGGCUG 


UAGGCUGU G CUGCCAAC 


GCUGUGCU G CCAACUGG 


GAUCCUAC G CGGGACGU 


CCGUCGGC G CUGAAUCC 


UCGGCGCU G AAUCCCGC 


UGAAUCCC G CGGACGAC 


CCGCGGAC G ACCCCUCC 


CCGGGGCC G CUUGGGGC 


GCUCUACC G CCCGCUUC | 


UACCGCCC G CUUCUCCG 


GCUUCUCC G CCUAUUGU 


AUUGUACC G ACCGUCCA 


CACGGGGC G CACCUCUC 


1034 


1050 


1058 


1068 


1072 


1103 


1139 


1155 


1177 


1188 


1191 


1194 


1234 


CO 

ro 

CN 

^1 


1262 


1265 


1275 


1290 


1 1299 


1303 


1335 


1349 


1357 


1 1382 


1392 


1395 


1411 


1 1442 


1445 


1452 


1458 


1474 


1489 


1493 


1501 


1513 


1528 1 



ON 



1 10180 1 


10181 


10182 


10183 


10184 


10185 


10186 


10187 


10188 


10189 


10190 


10191 


10192 


10193 


10194 


10195 


10196 


10197 


10198 


10199 


10200 


10201 


10202 


10203 


10204 


10205 


10206 


10207 


10208 


10209 


10210 


10211 


10212 


10213 


10214 


10215 


10216 


GGAGUCCG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GUAAAGAG 


1 UGAGAAGG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG ACAGACGG 


CGGUCCGG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AGAUGAGA 


GCGAAGUG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG ACACGGUC 


AGGUGAAG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GAAGUGCA 


GCGACGUG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AGAGGUGA 


UCUCCAUG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GACGUGCA 


UGGGCGUU GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG ACGGUGGU 


CCUGUGGG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GUUCACGG 


ACCUUGGG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AGGUUCCU 


CUCUUAUG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AAGACCUU 


AGGUCGGU GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GUUGACAU 


CUCAAGGU GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GGUCGUUG 


GUAUGCCU GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AAGGUCGG 


CUCCCACU GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AUUAAACA 


AAAAGUUG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AUGGUGCU 


UGAUUAGG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AGAGGUGA 


ACCCAAGG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG ACAGCUUG 


AUACGGGU GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AAUGUCCA | 


UCAGAAGG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AAAAAAGA | 


AAAGAAGU GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AGAAGGCA 


GGAGAUCU GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GAAUAGAA 


GGCGGUGU GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GAGGAGAU 


AGCAGAGG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GGUGUCGA 


AUACAGAG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AGAGGCGG 


CAUCAACU GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG ACCCCAAC 


AGAUUCAU GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AACUCACC | 


GCUAGAUU GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AUCAACUC 


CAGUUUCU GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GCCCAAAA 


CAAAUAUU GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AAGAACAG 


GAGGAGUG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GAAUCCAC 


UCUAUAUG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AGGAGGAG 


GAUAGGGG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AUUUGGUG 


UGCCUCUU GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GUCUAACA 


CUGCGAGG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GAGGGAGU 


UUCGUCUG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GAGGCGAG 


GAGACCUU GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GUCUGCGA 


1518 


1 1519 


1520 


1 1521 


1522 


1523 


1524 


1525 


1526 


1527 


1528 


1529 


1530 


1531 


1532 


1533 


1534 


1535 


1536 


1537 


1538 


1539 


1540 


1541 


1542 


1543 


1544 


1545 


1546 1 


1547 


1548 


1549 


1550 


1551 


1552 


1553 


1554 


CUCUUUAC G CGGACUCC 


CCGUCUGU G CCUUCUGA 


UCUCAUCU G CCGGACCG 


1 GACCGUGU G CACUUCGC 


UGCACUUC G CUUCACCU 


UCACCUCU G CACGUCGC 


UGCACGUC G CAUGGAGA 


1 ACCACCGU G AACGCCCA 


CCGUGAAC G CCCACAGG 


AGGAACCU G CCCAAGGU 


AAGGUCUU G CAUAAGAG 


AUGUCAAC G ACCGACCU 


CAACGACC G ACCUUGAG 


CCGACCUU G AGGCAUAC 


UGUUUAAU G AGUGGGAG j 


AGCACCAU G CAACUUUU 


UCACCUCU G CCUAAUCA | 


CAAGCUGU G CCUUGGGU 


UGGACAUU G ACCCGUAU 


UCUUUUUU G CCUUCUGA 


UGCCUUCU G ACUUCUUU 


UUCUAUUC G AGAUCUCC 


AUCUCCUC G ACACCGCC 


UCGACACC G CCUCUGCU 


CCGCCUCU G CUCUGUAU 


GUUGGGGU G AGUUGAUG 


GGUGAGUU G AUGAAUCU | 


GAGUUGAU G AAUCUAGC 


UUUUGGGC G AGAAACUG 


CUGUUCUU G AAUAUUUG 


GUGGAUUC G CACUCCUC 


CUCCUCCU G CAUAUAGA | 


CACCAAAU G CCCCUAUC 


UGUUAGAC G AAGAGGCA 


ACUCCCUC G CCUCGCAG 


CUCGCCUC G CAGACGAA 


UCGCAGAC G AAGGUCUC 


1542 


1559 


1571 


1583 


1590 


1601 


1608 


1624 


1628 


1642 


1654 


0691 


1694 


1700 


1730 


1818 


1835 


1883 


1912 


1959 


1966 


1985 


1996 


2002 


2008 


2092 


2097 


2100 


2237 


2251 


2282 


2293 


2311 


2354 


2388 


1 2393 


2399 1 



OS 



1 10217 1 


10218 


10219 


10220 


10221 


10222 


10223 


10224 


10225 


10226 


10227 


10228 


10229 


10230 


10231 


10232 


10233 


10234 


10235 


10236 


10237 


10238 


10239 


10240 


10241 


10242 


10243 


10244 


10245 


10246 


10247 


10248 


10249 


10250 


10251 


10252 


10253 


CGACGCGG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GAUUGAGA 


CUGCGACG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GGCGAUUG 


AUCUUCUG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GACGCGGC 


GAUUAAAG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AAGGUACC 


AUGAAUGU GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AGGAAAAG 


UCCUCCUG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AAAUGAAU 


ACAUCUAU GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AACAAUGU 


CCUGUUUU GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AUUUACUG 


CUAGCAGG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AUAGUUAA 


AAACCUAG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AGGCAUAG 


UCUAAGGG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AAAUAUUU 


UAAUGUCG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GUCUGGAA 


AAUAAUGU GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GCGUCUGG 


AAAUGAGG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GCUACGUG 


GUGACCCG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AAAAUGAG 


c 

X 

c 

C 

c 
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I 
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D 
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D 

1 
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3 
J 

J 
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D 

; 
; 

> 


CUGAUGAU GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GGGGAAGA 


UUUGAAUG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AGGGUCCA 


UCCUUGUG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GGGUUGAG 


CUUGUUGG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GUCCGGCC 


GCCCUGAG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG GUGAGGGC 


GCUGCUGG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG ACAGUUGU | 


GGUGGAGG GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AGGAGGAG | 


GGAAAGUA GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AGGGCCCU | 


GGCAGAGA GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AGUAUUCU | 


GUUCGGUA GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AGGGUCCC 


GCCUGUAA GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG ACGAGCAG 


UUUGUCAA GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AAGAAAAA 


CCAAGACA GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG ACGGGUGU 


GGCCAAGA GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG ACACGGGU 


GAGGACAA GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AGGUUGGU 


UUGGAGGA GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AACAGGUU 


AACCAGGA GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AAAUUGGA 


CGCAGACA GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AUCCAGCG 


GCCGCAGA GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG ACAUCCAG 


AGAACCAA GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AAGAAGAU | 


ACGGGCAA GGAGGAAACUCC CU UCAAGGACAUCGUCCGGG AUACCUUG 


1555 


1 1556 


1557 


1558 


1 1559 
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HBV-2383 Rz-6 allyl stabl 


HBV-2429 Rz-6 allyl stabl 


HBV-2831 Rz-6 allyl stabl 


HBV-430 CHz-6 allyl stabl 


HBV-676 CHz-6 allyl stabl 


HBV-683 CHz-6 allyl stabl 


HBV-1150 CHz-6 allyl stabl 


HBV-1200 CHz-6 allyl stabl 


HBV-1201 CHz-6 allyl stabl 


HBV-1444 CHz-6 allyl stabl 


HBV-1451 CHz-6 allyl stabl 


HBV-1533 CH2-6 allyl stabl 


HBV-1600 CHz-6 allyl stabl 


HBV-1698 CHz-6 allyl stabl 


lHBV-1784 CHz-6 allyl stabl 


HBV-1829 CHz-6 allyl stabl 


HBV-1876 CHz-6 allyl stabl 


HBV-1880 CHz-6 allyl stabl 


HBV-218 Rz-7 allyl stabl 


HBV-257 Rz-7 allyl Stabl 


HBV-268 Rz-7 allyl stabl 


HBV-269 R2-7 allyl stabl 


HBV-271 Rz-7 allyl stabl 


HBV-273 Rz-7 allyl stabl 


HBV-277 Rz-7 allyl stabl 


HBV-278 Rz-7 allyl stabl 


HBV-279 Rz-7 allyl stabl 


HBV-314 Rz-7 allyl stabl 


HBV-385 Rz-7 allyl stabl 


HBV-394 Rz-7 allyl stabl 


HBV-402 Rz-7 allyl stabl 


HBV-423 Rz-7 allyl stabl 


HBV-42 9 Rz-7 allyl stabl 


HBV-679 R2-7 allyl stabl 
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18379 


18391 


18396 


18397 


18402 


18403 


18404 


18405 , 
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18407 
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18420 


' 18422 


18333 


18336 
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18339 


18340 
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18356 


2376 


2377 


2378 
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2382 
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2385 
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2387 ! 
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2389 
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2396 


2397 


2398 


2399 


2400 


2401 


2402 


2403 


2404 


2405 


2406 


2407 


2408 


2409 


AGAACU C CCUCGC 


GAAGAU C UCAAUC 


UAUUCU U GGGAAC 


UGCCUC A UCUUCU 


UGGCUC A GUUUAC 


GUUUAC U AGUGCC 


UUUACC C CGUUGC 


GCAACC C CCACUG 


CAACCC C CACUGG 


CGGCGC U GAAUCC 


GAAUCC C GCGGAC 


CGCACC U CUCUUU 


CACCUC U GCACGU 


CCGACC U UGAGGC 


GGAGGC U GUAGGC 


UUUUUC A CCUCUG 


GCCUCC A AGCUGU 


CCAAGC U GUGCCU 


UUUUUCU U GUUGACA 


CUAGACU C GUGGUGG 


GUGGACU U CUCUCAA 


UGGACUU C UCUCAAU 


GACUUCU C UCAAUUU 


CUUCUCU C AAUUUUC 


UCUCAAU U UUCUAGG 


CUCAAUU U UCUAGGG 


UCAAUUU U CUAGGGG 


CAAAAUU C GCAGUCC 


GAUGUGU C UGCGGCG 


GCGGCGU U UUAUCAU 


UUAUCAU C UUCCUCU 


UGCUGCU A UGCCUCA 


UAUGCCU C AUCUUCU 


GCUCAGU U UACUAGU 
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HBV-680 Rz-7 allyl stabl 


HBV-681 RZ-7 allyl stabl 


HBV-684 Rz-7 allyl stabl 


HBV-692 R2-7 allyl stabl 


HBV-693 Rz-7 allyl stabl 


HBV-1534 Rz-7 allyl stabl 


HBV-1536 Rz-7 allyl stabl 


HBV-1538 Rz-7 allyl stabl 


HBV-1787 Rz-7 allyl stabl 


HBV-1793 Rz-7 allyl Stabl 


HBV-1874 Rz-7 allyl Stabl 


HBV-1887 Rz-7 allyl stabl 


HBV-2383 Rz-7 allyl stabl 


HBV-2828 Rz-7 allyl stabl 


HBV-2829 Rz-7 allyl stabl 


HBV-2831 Rz-7 allyl stabl 


HBV-256 CHZ-7 allyl stabl 


HBV-267 CHz-7 allyl stabl 


HBV-270 CHz-7 allyl stabl 


HBV-272 CHz-7 allyl stabl 


HBV-274 CHz-7 allyl Stabl 


HBV-386 CHz-7 allyl stabl 


HBV-419 CHz-7 allyl Stabl 


HBV-422 CHz-7 allyl stabl 


HBV-427 CHz-7 allyl stabl 


HBV-428 CHz-7 allyl stabl 


HBV-430 CHz-7 allyl stabl 


HBV-608 CHz-7 allyl stabl 


HBV-609 CHz-7 allyl stabl 


HBV-669 CHz-7 allyl stabl 


HBV-689 CHz-7 allyl stabl 


HBV-690 CHz-7 allyl stabl 


HBV-718 CH2-7 allyl stabl 


HBV-1149 CHz-7 allyl stabl 
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CUCAGUU U ACUAGUG 


UCAGUUU A CUAGUGC 


GUUUACU A GUGCCAU 


GUGCCAU U UGUUCAG 


UGCCAUU U GUUCAGU 


CGCACCU C UCUUUAC 


CACCUCU C UUUACGC 


CCUCUCU U UACGCGG 


AGGCUGU A GGCAUAA 


UAGGCAU A AAUUGGU 


CAAGCCU C CAAGCUG 


UGUGCCU U GGGUGGC 


AAGAACU C CCUCGCC 


ACCAUAU U CUUGGGA 


CCAUAUU C UUGGGAA 


AUAUUCU U GGGAACA 
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HBV-1535 CHz-7 allyl stabl 


HBV-1537 CHz-7 allyl stabl 


HBV-1791 CHz-7 allyl stabl 


HBV-1831 CHz-7 allyl stabl 


HBV-1832 CHz-7 allyl stabl 


HBV-1872 CHz-7 allyl stabl 


HBV-1873 CHz-7 allyl Stabl 


HBV-1875 CHz-7 allyl stabl 


HBV-1876 CHz-7 allyl Stabl 


HBV-1880 CHz-7 allyl stabl 


HBV-2382 CHz-7 allyl stabl 


HBV-2384 CHz-7 allyl stabl 


HBV-2385 CHz-7 allyl stabl 


HBV-2422 CHz-7 allyl stabl 


HBV-2830 CHz-7 allyl stabl 


jHBV-234 Rz-6 amino stabl 


HBV-252 Rz-6 amino stabl 


HBV-268 Rz-6 amino stabl 


HBV-280 Rz-6 amino stabl 


HBV-313 Rz-6 amino stabl 


HBV-395 Rz-6 amino stabl 


HBV-402 Rz-6 amino stabl 


HBV-607 Rz-6 amino stabl 


HBV-697 Rz-6 amino stabl 


HBV-1539 Rz-6 amino stabl 


HBV-1599 Rz-6 amino stabl 


HBV-1607 Rz-6 amino stabl 


HBV-1833 Rz-6 amino stabl 


HBV-2383 Rz-6 amino stabl 


HBV-2429 Rz-6 amino stabl 


HBV-2831 Rz-6 amino stabl 


HBV-430 CHz-6 amino stabl 


HBV-676 CH2-6 amino stabl 


HBV-683 CHz-6 amino stabl 
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uggagga uGAUg gcauGcacuaugc gCg aacaggu B 


gaggaga uGAUg gcauGcacuaugc gCg acaaagg B 


aguagga uGAUg gcauGcacuaugc gCg augaaca B 


aagaagu uGAUg gcauGcacuaugc gCg agaaggc B 


guggagg uGAUg gcauGcacuaugc gCg aggagga B 


ugaguga gccgaaaggCgagugaGGuCu uggagau B 


uggagga gccgaaaggCgagugaGGuCu aacaggu B 


caggaug gccgaaaggCgagugaGGuCu agaggaa B 


gaggaga gccgaaaggCgagugaGGuCu acaaagg B 


aaccuaa gccgaaaggCgagugaGGuCu cuccucc B 


1 gaugcag CUGAUGAggccguuaggccGAA Igaagau B 


1 augaaca CUGAUGAggccguuaggccGAA lagauga B 


1 aggagga CUGAUGAggccguuaggccGAA lagcugc B 


1 guugaca CUGAUGAggccguuaggccGAA Agcugac B 


1 cucugga CUGAUGAggccguuaggccGAA Aauacgg B 


1 uggagga GGCTAGCTACAACGA aacaggu B 


1 ugaguga GGCTAGCTACAACGA uggagau B 


1 gagauga GGCTAGCTACAACGA uaggcag B 


1 ggacaaa GGCTAGCTACAACGA uggagga B 


1 gaggaga GGCTAGCTACAACGA acaaagg B 
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HBV-273 Rz-7 allyl stabl 
(7/4-GUUA) 


HBV-273 Rz-7 allyl stabl 
(7/3-GAAA) 


HBV-273 Rz-7 allyl stabl 
{7/4-GAAA) 


HBV-273 Rz-6 allyl stabl 
(6/3-GUUA) 


HBV-273 Rz-6 allyl stabl 
(6/3-GAAA) 


HBV-273 Rz-6 allyl stabl 
{6/4-GAAA) 


HBV-350 GCl.Rz-7 5ribo 
stab3 


HBV-1253 GCl.Rz-7 Sribo 
stab3 


HBV-1856 GC1.R2-7 5ribo 
stab3 


HBV-1966 GCl.Rz-7 Sribo 
stab3 


HBV-3132 GCl.Rz-7 5ribo 
Stab3 


HBV-332 Zin.Rz-7 amino 
stab4 


HBV-350 Zin.Rz-7 amino 
stab4 


HBV-410 Zin.Rz-7 amino 
stab4 


HBV-1253 Zin.Rz-7 amino 
stab4 


HBV-1754 Zin.Rz-7 amino 
stab4 1 


1 HBV-407 CHz-7 Ome stabl 


1 HBV-1848 CHz-7 Ome stabl | 


1 HBV-3124 CHz-7 Ome stabl 


1 HBV-2165 Rz-7 Ome stabl 


1 HBV-2706 Rz-7 Ome stabl 


1 HBV-350 Dz-7 stab3 


1 HBV-332 Dz-7 stab3 


1 HBV-1840 Dz-7 stab3 


1 HBV-358 Dz-7 stab3 


HBV-1253 Dz-7 stab3 


SAC 


22646 


22648 


22650 


22644 


22647 


22649 


22714 


22715 


22716 


22717 


22718 


22742 


22743 


22744 


22745 


22746 


1 22772 


1 22773 


1 22774 


1 22801 


22802 


22966 


22967 


22968 


22969 


22970 


20599 


2399 


2399 


2578 


2578 


2578 


2579 


2580 


2581 


2582 


2583 


2584 


2579 


2585 


2580 


2586 


2587 


2588 


2589 


2590 


2591 


2579 


2584 


2592 


2593 


2580 


2346 




CUUCUCU C AAUUUUC 


CUUCUCU C AAUUUUC 


CUUCUCU C AAUUUUC 


UUCUCU C AAUUUU 


UUCUCU C AAUUUU 


UUCUCU C AAUUUU 


ACCUGUU G UCCUCCA 


CCUUUGU G UCUCCUC 


UGUUCAU G UCCUACU 


GCCUUCU G ACUUCUU 


UCCUCCU G CCUCCAC 


AUCUCCA G UCACUCA 


ACCUGUU G UCCUCCA 


UUCCUCU G CAUCCUG 


CCUUUGU G UCUCCUC 


GGAGGAG G UUAGGUU 


AUCUUCC U CUGCAUC 


UCAUCUC A UGUUCAU 


GCAGCUC C UCCUCCU 


GUCAGCU A UGUCAAC 


CCGUAUU A UCCAGAG 


ACCUGUU G UCCUCCA 


AUCUCCA G UCACUCA 


CUGCCUA A UCAUCUC 


UCCUCCA A UUUGUCC 


CCUUUGU G UCUCCUC 
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MBHB02,249-E (400.042US) 
Table XII: Group Designation and Dosage levels for HBV transgenic mouse study 



Group 


Compound 


Dose 


Number of Mice 


Duration of 
Treatment 


1 


RPI.18341 
(site 273) 


lOOmg/kg/day* 


lOF 


14 days 


2 


RPL18371 
(site 1833) 


lOOmg/kg/day* 


lOF 


14 days 


3 


RPI.18418 
(site 1873) 


lOOmg/kg/day* 


lOF 


14 days 


4 


RPI. 18372 
(site 1874) 


lOOmg/kg/day* 


lOF 


14 days 


5 


Saline control 


100 mg/kg/day* 


lOF 


14 days 


6 


Untreated 




lOF 


0 days 



♦administered via sc infusion using Alzet® mini-osmotic pumps 
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TABLE XIII: GROUP DESIGNATION AND DOSAGE LEVELS FOR HBV 
TRANSGENIC MOUSE STUDY 



Group 


Compound 


Dose 


Number of Mice 


Duration of 
Treatment 


1 


RPI. 18341 
(site 273) 


100 mg/kg/day* 


15 (M orF) 


14 days 


2 


RPI. 18341 
(site 273) 


30 mg/kg/day* 


15 (M orF) 


14 days 


3 


RPI. 18341 
(site 273) 


10 mg/kg/day* 


15 (M orF) 


14 days 


4 


RPI. 18371 
site 1833 


100 mg/kg/day* 


15 (M orF) 


14 days 


5 


RPI.18371 
Site 1833 


30 mg/kg/day* 


15 (M orF) 


14 days 


6 


RPI. 18371 
site 1833 


10 mg/kg/day* 


15 (M or F) 


14 days 


7 


SAC (RPI.20599) 


100 mg/kg/day* 


15 (M orF) 


14 days 


8 


SAC (RPL20599) 


30 mg/kg/day* 


15 (M orF) 


14 days 


9 


SAC (RPL20599) 


10 mg/kg/day* 


15 (M orF) 


14 days 


10 


Saline control 


12 |iil/day* 


15 (M orF) 


14 days 


11 


3TC® control 


50 mg/kg/day, PO 


15 (M orF) 


14 days 



*administered via sc infusion using Alzet® mini-osmotic pumps 
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Table XIV: HBV RT primer Decoy sequences 



Length 


Decoy Sequence 


Seq ID 
No. 


4 


AUUC 


11216 


4 


CAUU 


11217 


4 


UCAU 


11218 


4 


UUCA 


11219 


5 


AUUCA 


11220 


5 


CAUUC 


11221 


5 


UCAUU 


11222 


5 


UUCAU 


11223 


6 


AUUCAU 


11224 


6 


CAUUCA 


11225 


6 


UCAUUC 


11226 


6 


UUCAUU 


11227 


7 


AUUCAUU 


11228 


7 


CAUUCAU 


11229 


7 


UCAUUCA 


11230 


7 


UUCAUUC 


11231 


8 


AUUCAUUC 


11232 


8 


CAUUCAUU 


11233 


8 


UCAUUCAU 


11234 


8 


UUCAUUCA 


11235 


9 


AUUCAUUCA 


11236 


9 


CAUUCAUUC 


11237 


9 


UCAUUCAUU 


11238 


9 


UUCAUUCAU 


11239 


10 


AUUCAUUCAU 


11240 


10 


CAUUCAUUCA 


11241 


10 


UCAUUCAUUC 


11242 


10 


UUCAUUCAUU 


11243 


11 


AUUCAUUCAUU 


11244 


11 


CAUUCAUUCAU 


11245 


11 


UCAUUCAUUCA 


11246 


11 


UUCAUUCAUUC 


11247 


12 


AUUCAUUCAUUC 


11248 


12 


CAUUCAUUCAUU 


11249 


12 


UCAUUCAUUCAU 


11250 


12 


UUCAUUCAUUCA 


11251 


13 


AUUCAUUCAUUCA 


11252 


13 


CAUUCAUUCAUUC 


11253 


13 


UCAUUCAUUCAUU 


11254 


13 


UUCAUUCAUUCAU 


11255 


14 


AUUCAUUCAUUCAU 


11256 


14 


CAUUCAUUCAUUCA 


11257 


14 


UCAUUCAUUCAUUC 


11258 


14 


UUCAUUCAUUCAUU 


11259 


15 


AUUCAUUCAUUCAUU 


11260 


15 


CAUUCAUUCAUUCAU 


11261 
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15 


UCAUUCAUUCAUUCA 


11262 


15 


UUCAUUCAUUCAUUC 


11263 


16 


AUUCAUUCAUUCAUUC 


11264 


16 


CAUUCAUUCAUUCAUU 


11265 


16 


UCAUUCAUUCAUUCAU 


11266 


16 


UUCAUUCAUUCAUUCA 


11267 


17 


AUUCAUUCAUUCAUUCA 


11268 


17 


CAUUCAUUCAUUCAUUC 


11269 


17 


UCAUUCAUUCAUUCAUU 


11270 


17 


UUCAUUCAUUCAUUCAU 


11271 


18 


AUUCAUUCAUUCAUUCAU 


11272 


18 


CAUUCAUUCAUUCAUUCA 


11273 


18 


UCAUUCAUUCAUUCAUUC 


11274 


18 


UUCAUUCAUUCAUUCAUU 


11275 


19 


AUUCAUUCAUUCAUUCAUU 


11276 


19 


CAUUCAUUCAUUCAUUCAU 


11277 


19 


UCAUUCAUUCAUUCAUUCA 


11278 


19 


UUCAUUCAUUCAUUCAUUC 


11279 


20 


AUUCAUUCAUUCAUUCAUUC 


11280 


20 


CAUUCAUUCAUUCAUUCAUU 


11281 


20 


UCAUUCAUUCAUUCAUUCAU 


11282 


20 


UUCAUUCAUUCAUUCAUUCA 


11283 


21 


AUUCAUUCAUUCAUUCAUUCA 


11284 


21 


C AUUCAUU CAUUC AUUCAUUC 


112 85 


21 


UCAUUCAUUCAUUCAUUCAUU 


11286 


21 


UUCAUUCAUUCAUUCAUUCAU 


11287 


22 


CAUUCAUUCAUUCAUUCAUUCA 


11288 


22 


UCAUUCAUUCAUUCAUUCAUUC 


11289 


22 


UUCAUUCAUUCAUUCAUUCAUU 


112 90 


23 


UCAUUCAUUCAUUCAUUCAUUCA 


11291 


23 


UUCAUUCAUUCAUUCAUUCAUUC 


11292 


24 


UUCAUUCAUUCAUUCAUUCAUUCA 


11293 
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Table XV: Synthetic Nucleic acid molecules 



RPI# 


Alias 


Sequence 


SeqID 


24961 


HBV DRl 2'Oallyl P=S 




11294 


24997 


HBV DRl 2'Oallyl P=S control 




11295 


24956 


HBV 1866-1869 Ix 2'Oallyl 

P=S 




11296 


24992 


HBV 1866-1869 Ix 2'Oallyl 
P=S control 




11297 


24941 


HBV 1866-1869 2x 2'Oallyl 
P=S 




11298 


24959 


HBV 1866-1869 2x 2»0allyl 
P=S control 




11299 


24944 


HBV 1866-1869 3x 2»Oallyl 
P=S 




11300 




HBV 1866-1869 3x 2»Oallyl 

"D Q r^r^'ni~v<^n 

±r — o vJl 1 X v^x 


aaCeUgUgasCgUaUaasCgUsUgB 






HBV 1866-1869 4x 2'Oallyl 
P=S 


UQUgCoagUgUgCqagUaUgCeagUgUgCaaoB 




24963 


HBV 1866-1869 4x 2'Oallyl 
P=S control 




11303 


24938 


HBV 1866-1869 2'Oallyl P=S 




11304 


24974 


HBV 1866-1869 2'Oallyl P=S 
control 




11305 


24940 


HBV 1866-1872 2'Oallyl P=S 




11306 


24958 


xlD V _L O O O J. O ^ WdXXyX ST — O 

control 




11307 


24943 


HBV 1866-1876 2'Oallyl P=S 




11308 


24979 


HBV 1866-1876 2'Oallyl P=S 
control 


S S*'S S S S-'S-'S S*'S-'S 


11309 


18341 


HBV-273 UH.Rz-7 allyl stabl 


ggagagagauu cUGAuGaggccguuaggccGaa 
Agagaag B 


10887 


24588 


HBV-273 UH.Rz-7 allyl stabl 
inact3 scraml (GUUA SAC) 


^s^s^s9s^99 cUAGuGacgccguuaggcgGaa 
Aaaugaa B 


11310 


24929 


HBV 1866-1969 2 ' Omethyl 


ugaaB 


11311 


24965 


HBV 1866-1969 2 ' Omethyl 
control 


aaguB 


11312 


24934 


HBV 1866-1876 2 ' Omethyl 


ggaggcuugaaB 


11313 


24970 


HBV 1866-1876 2 'Omethyl 
control 


aaguucggaggB 


11314 


24976 


HBV 1866-1872 2 'Omethyl 


gcuugaaB 


11315 


24949 


HBV 1866-1872 2 ' Omethyl 
control 


aaguucgB 


11316 


24952 


HBV DRl 2 'Omethyl 


gcagaggugaaB 


11317 


24988 


HBV DRl 2 'Omethyl control 


aaguggagacgB 


11318 


24947 


HBV 1866-1869 Ix 2 ' Omethyl 


uucaB 


11319 


24983 


HBV 1866-1869 Ix 2 'Omethyl 
control 


acuuB 


11320 


24986 


HBV 1866-1869 2x 2 ' Omethyl 


uucauucaB 


11321 


24950 


HBV 1866-1869 2x 2 'Omethyl 
control 


acuuacuuB 


11322 
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24989 


HBV 1866-1869 3x 2 ' Omethyl 


uucauucauucaB 


11323 


24953 


HBV 1866-1869 3x 2 'Omethyl 
control 


acuuacuuacuuB 


11324 


24936 


HBV 1866-1869 4x 2 ' Omethyl 


uu c auuc auuc auu c aB 


11325 


24954 


HBV 1866-1869 4x 2 ' OmetnyX 
control 


acuuacuuacuuacuuB 


11326 


2563 9 


HBV 5 ' Enl pos OMe P=S 


B u«Ur-.u«Cr^Ur^a«a<-.cr«iJ.«a«-,ar-.ar-,c«ar-.Q*-.u B 

S S S S S S S-3S s s s s S S-^S 


11327 


25640 


HBV 5' Enl neg OMe P=S 


B asCsUggsUsUsUsasCsUgUsasgsagasa B 


11328 


25641 


HBV 5' Enl sc OMe P=S 


B agasgsUsasasCsUgCsUsasUsgsUsUga B 


11329 


25642 


HBV 3' Enl pos OMe P=S 


B 

UsasCsasUsgs^s^s^sCs^s^s^s^s^s^s^sC 
B 


11330 


25643 


HBV 3 ' Enl neg OMe P=S 


B gsgsgs^s^s^s^sgsgs^s^sc^s^s^sgs^s^ 

B 


11331 


25644 


HBV 3 ' Enl pos sc OMe P=S 


B 

^sCsCs^s^s^sCsgsCsCs^s^s^s^sCs^s^s^ 
B 


11332 


25645 


HBV 5 ' Enl neg sc OMe P=S 


B UsgsasUsasgsCsgsgsasUsgsaggsasUgU 
B 


11333 


25646 


HBV DRl pos OMe P=S 


B UsUsCsagCsCsUsCgUsgsC B 


11334 


25651 


HBV 5' Enl pos Oallyl P=S 


S S S S S S S"* s s s s s s s** s 


11335 


25652 


HBV 5' Enl neg Oallyl P=S 


B agCgUsgsUgUgUsasCsUsUsasggagaga B 


11336 


25653 


HBV 5' Enl sc Oallyl P=S 


B agasggUsasagCgUsCgUgagUsgsUsUsa B 


11337 


25654 


HBV 3' Enl pos Oallyl P=S 


B 
B 


11338 


25655 


HBV 3» Enl neg Oallyl P=S 


B 


11339 


25656 


HBV 3» Enl pos SC Oallyl P=S 


B 
B 


11340 


25657 


HBV 5' Enl neg sc Oallyl P=S 


B UgggagUgagggCgggggagUgggagggagUgU 
B 


11341 


25658 


HBV DRl pos Oallyl P=S 


B UsUgCgagCgCgUgCgUgggC B 


11342 



a, g, c, u = all 2'-0-allyl 
a, g, c, u = 2'-0-methyl 
U= 2'-C-allyl Uridine 
S= phosphorothioate 
B= inverted deoxyabasic 
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Table XVI: Comparison of Tumor Weight to HBV DNA concentration in mice 
inoculated with HepG2.2.15 cells 



Ximfi Doint 


HBV DNA 


Tumor weight 


(days) 


copies/mL serum 


(milligrams) 


1 


Below 


detection 


No 


tumor 


1 


Below 


detection 


No 


tumor 


1 


Below 


detection 


No 


tumor 


1 


Below 


detection 


No 


tumor 


7 


Below 


detection 


No 


tumor 


7 


Below 


detection 


No 


tumor 


7 


Below 


detection 


No 


tumor 


^ 


Below 


detection 


No 


tumor 


14 


Below 


detection 


No 


tumor 


14 


Below 


detection 


No 


tumor 


14 


Below 


detection 


No 


tumor 


14 


Below 


detection 


No 


tumor 


35 




356 




33 


35 


125083 




167 


35 




578 


No 


tumor 


35 




386 




56 


42 




493 


No 


tumor 


42 


114431 




790 


42 


94025 




359 


42 


111882 




647 


49 


189885 




816 


49 


Below 


detection 


No 


tumor 


49 




293 




90 


49 


41477 


2521 
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Table XVII: Comparison of Tumor Weight to HBV DNA concentration in mice 
inoculated with G418 resistant HepG2.2.15 cells 



Time point 


HBV DNA copies/mL 
seruiu 


Tumor weight 
^milligrams ) 


37 


7000 


112 0 . 0 


37 


no sample 


no sample 


37 


400000 


1962 . 3 


37 


26000 


558 . 5 


37 


380000 


2286 . 0 


37 


100 


317.2 


37 


52000 


1429 - 0 


37 


100 


427.4 


37 


26000 


813 . 2 


37 


14 00 


631.6 


37 


186000 


1101.5 


37 


134000 


1573 . 0 


37 


17800 


1040.0 


37 


16600 


1327.2 


37 


8200 


275.7 


37 


68000 


632 .8 


37 


24000 


1090.0 


37 


58000 


1082.7 


37 


12400 


1116.3 


37 


100 


763 .3 
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Table XVIII: HCV DNAzyme and Substrate Sequence 



Pos 


Substrate 


SEQ 
ID 


DNAZYME 


SEQ 
ID 


10 


UGGGGGCG A CACUCCAC 


2594 


GTGGAGTG GGCTAGCTACAACGA CGCCCCCA 


11343 


12 


GGGGCGAC A CUCCACCA 


2595 


TGGTGGAG GGCTAGCTACAACGA GTCGCCCC 


11344 


17 


GACACUCC A CCAUAGAU 


2596 


ATCTATGG GGCTAGCTACAACGA GGAGTGTC 


11345 


20 


ACUCCACC A UAGAUCAC 


2597 


GTGATCTA GGCTAGCTACAACGA GGTGGAGT 


11346 


24 


CACCAUAG A UCACUCCC 


2598 


GGGAGTGA GGCTAGCTACAACGA CTATGGTG 


11347 


27 


CAUAGAUC A CUCCCCUG 


2599 


CAGGGGAG GGCTAGCTACAACGA GATCTATG 


11348 


35 


ACUCCCCU G UGAGGAAC 


2600 


GTTCCTCA GGCTAGCTAC7!ACGA AGGGGAGT 


11349 


42 


UGUGAGGA A CUACUGUC 


2601 


GACAGTAG GGCTAGCTACAACGA TCCTCACA 


11350 


45 


GAGGAACU A CUGUCUUC 


2602 


GAAGACAG GGCTAGCTACAACGA AGTTCCTC 


11351 


48 


GAACUACU G UCUUCACG 


2603 


CGTGAAGA GGCTAGCTACAACGA AGTAGTTC 


11352 


54 


CUGUCUUC A CGCAGAAA 


2604 


TTTCTGCG GGCTAGCTACAACGA GAAGACAG 


11353 


56 


GUCUUCAC G CAGAAAGC 


2605 


GCTTTCTG GGCTAGCTACAACGA GTGAAGAC 


11354 


63 


CGCAGAAA G CGUCUAGC 


2606 


GCTAGACG GGCTAGCTACAACGA TTTCTGCG 


11355 


65 


CAGAAAGC G UCUAGCCA 


2607 


TGGCTAGA GGCTAGCTACAACGA GCTTTCTG 


11356 


70 


AGCGUCUA G CCAUGGCG 


2608 


CGCCATGG GGCTAGCTACAACGA TAGACGCT 


11357 


73 


GUCUAGCC A UGGCGUUA 


2609 


TAACGCCA GGCTAGCTACAACGA GGCTAGAC 


11358 


76 


UAGCCAUG G CGUUAGUA 


2610 


TACTAACG GGCTAGCTACAACGA CATGGCTA 


11359 


78 


GCCAUGGC G UUAGUAUG 


2611 


CATACTAA GGCTAGCTACAACGA GCCATGGC 


11360 


82 


UGGCGUUA G UAUGAGUG 


2612 


CACTCATA GGCTAGCTACAACGA TAACGCCA 


11361 


84 


GCGUUAGU A UGAGUGUC 


2613 


GACACTCA GGCTAGCTACAACGA ACTAACGC 


11362 


88 


UAGUAUGA G UGUCGUGC 


2614 


GCACGACA GGCTAGCTACAACGA TCATACTA 


11363 


90 


GUAUGAGU G UCGUGCAG 


2615 


CTGCACGA GGCTAGCTACAACGA ACTCATAC 


11364 


93 


UGAGUGUC G UGCAGCCU 


2616 


AGGCTGCA GGCTAGCTACAACGA GACACTCA 


11365 


95 


AGUGUCGU G CAGCCUCC 


2617 


GGAGGCTG GGCTAGCTACAACGA ACGACACT 


11366 


98 


GUCGUGCA G CCUCCAGG 


2618 


CCTGGAGG GGCTAGCTACAACGA TGCACGAC 


11367 


107 


CCUCCAGG A CCCCCCCU 


2619 


AGGGGGGG GGCTAGCTACAACGA CCTGGAGG 


11368 


125 


CCGGGAGA G CCAUAGUG 


2620 


CACTATGG GGCTAGCTACAACGA TCTCCCGG 


11369 


128 


GGAGAGCC A UAGUGGUC 


2621 


GACCACTA GGCTAGCTACAACGA GGCTCTCC 


11370 


131 


GAGCCAUA G UGGUCUGC 


2622 


GCAGACCA GGCTAGCTACAACGA TATGGCTC 


11371 


134 


CCAUAGUG G UCUGCGGA 


2623 


TCCGCAGA GGCTAGCTACAACGA CACTATGG 


11372 


138 


AGUGGUCU G CGGAACCG 


2624 


CGGTTCCG GGCTAGCTACAACGA AGACCACT 


11373 


143 


UCUGCGGA A CCGGUGAG 


2625 


CTCACCGG GGCTAGCTACAACGA TCCGCAGA 


11374 


147 


CGGAACCG G UGAGUACA 


2626 


T6TACTCA GGCTAGCTACAACGA CGGTTCCG 


11375 


151 


ACCGGUGA G UACACCGG 


2627 


CCGGTGTA GGCTAGCTACAACGA TCACCGGT 


11376 


153 


CGGUGAGU A CACCGGAA 


2628 


TTCCGGTG GGCTAGCTACAACGA ACTCACCG 


11377 


155 


GUGAGUAC A CCGGAAUU 


2629 


AATTCCGG GGCTAGCTACAACGA GTACTCAC 


11378 


161 


ACACCGGA A UUGCCAGG 


2630 


CCTGGCAA GGCTAGCTACAACGA TCCGGTGT 


11379 


164 


CCGGAAUU G CCAGGACG 


2631 


CGTCCTGG GGCTAGCTACAACGA AATTCCGG 


11380 


170 


UUGCCAGG A CGACCGGG 


2632 


CCCGGTCG GGCTAGCTACAACGA CCTGGCAA 


11381 


173 


CCAGGACG A CCGGGUCC 


2633 


GGACCCGG GGCTAGCTACAACGA CGTCCTGG 


11382 


178 


ACGACCGG G UCCUUUCU 


2634 


AGAAAGGA GGCTAGCTACAACGA CCGGTCGT 


11383 


190 


UUUCUUGG A UCAACCCG 


2635 


CGGGTTGA GGCTAGCTACAACGA CCAAGAAA 


11384 


194 


UUGGAUCA A CCCGCUCA 


2636 


TGAGCGGG GGCTAGCTACAACGA TGATCCAA 


11385 


198 


AUCAACCC G CUCAAUGC 


2637 


GCATTGAG GGCTAGCTACAACGA GGGTTGAT 


11386 


203 


CCCGCUCA A UGCCUGGA 


2638 


TCCAGGCA GGCTAGCTACAACGA TGAGCGGG 


11387 


205 


CGCUCAAU G CCUGGAGA 


2639 


TCTCCAGG GGCTAGCTACAACGA ATTGAGCG 


11388 


213 


GCCUGGAG A UUUGGGCG 


2640 


CGCCCAAA GGCTAGCTACAACGA CTCCAGGC 


11389 


219 


AGAUUUGG G CGUGCCCC 


2641 


GGGGCACG GGCTAGCTACAACGA CCAAATCT 


11390 


221 


AUUUGGGC G UGCCCCCG 


2642 


CGGGGGCA GGCTAGCTACAACGA GCCCA7\AT 


11391 


223 


UUGGGCGU G CCCCCGCG 


2643 


CGCGGGGG GGCTAGCTACAACGA ACGCCCAA 


11392 



234 



MBHB02,249-E (400.042US) 



229 


GUGCCCCC G CGAGACUG 


2 644 


CAGTCTCG GGCTAGCTACAACGA GGGGGCAC 


113 93 


234 


CCCGCGAG A CUGCUAGC 


2 64 5 


GCTAGCAG GGCTAGCTACAACGA CTCGCGGG 


113 94 


237 


GCGAGACU G CUAGCCGA 


2 64 6 


TCGGCTAG GGCTAGCTACAACGA AGTCTCGC 


113 95 


241 


GACUGCUA G CCGAGUAG 


2 64 7 


CTACTCGG GGCTAGCTACAACGA TAGCAGTC 


113 96 


246 


CUAGCCGA G UAGUGXJUG 


2 64 8 


/-I TV Ti TV /~irn TV r^^i 11 1 » TV AtgTH Tv TV TV /"I TV rTn/~i/~l /-"I /^rr» 7\ 

CAACACTA GGCTAGCTACAACGA TCGGCTAG 


113 97 


24 9 


GCCGAGuA G UGUUGGGU 


2 64 9 


ACCCAACA GGCiAGCiACAACGA iACiCGGC 


113 98 


251 


/^i^ TV /^T T TV T T TT T/^/^/^T T/^^^ 

CGAGUAGU G UUGGGUCG 


2650 


CGACCCAA GGC i AGC 1 AC AACGA AC 1 AC i CG 


113 99 


256 


AGUGUUGG G UCGCGAAA 


2651 


mmrr* /~i tv /~tt^ / tf 1 1 tv /~t / 1 1 1 1 tv tv tv f~^/^ tv /^/^ tv tv tv / ii r i 

TTTCGCGA GGCTAGCTACAACGA CCAACACT 


11400 


259 


GUUGGGUC G CGAAAGGC 


2652 


GCCTTTCG GGCTAGCTACAACGA GACCCAAC 


11401 


266 


CGCGAAAG G CCUUGUGG 


2653 


CCACAAGG GGCTAGCTACAACGA CTTTCGCG 


11402 


271 


AAGGCCUU G UGGUACUG 


2654 


TV /*1HT1 TV TV /*f ^' 11 1 1 TV i*\t\ \ TV TV TV /^/^ TV TV TV /^/^ /^/"tf 1 If 1 1 

CAGTACCA GGCTAGCTACAACGA AAGGCCTT 


11403 


274 


GCCUUGUG G UACUGCCU 


2655 


TV TV /^m TV f^f^ /till TV / If II TV TV TV TV TV TV TV 

AGGCAGTA GGCTAGCTACAACGA CACAAGGC 


11404 


276 


CUUGUGGU A CUGCCUGA 


2656 


TCAGGCAG GGCTAGCTACAACGA ACCACAAG 


114 05 


279 


^ T T/~^ ^ T T TV /^T T TV T T TV 

GUGGUACU G CCUGAUAG 


2657 


TV m/^ TV y^/~i /-^ /^m tv /~i /* <i i i tv tv tv /^/^ tv tv /~tm tv /^/^ tv 

CTATCAGG GGCTAGCTACAACGA AGTACCAC 


11406 


284 


ACUGCCUG A UAGGGUGC 


2658 


y-t TV mi TV ^1 /nil TV /— im TV TV TV /^^^ TV TV /^^> J^TV /"tl It 

GCACCCTA GGCTAGCTACAACGA CAGGCAGT 


11407 


289 


CUGAUAGG G UGCUUGCG 


2659 


Tl TV jnt/^ Tl / 1 1 TV ^^rrtTv tv tv /^y^ tv /^j^m tv rrr/^ tv 

CGCAAGCA GGCTAGCTACAACGA CCTATCAG 


11408 


291 


GAUAGGGU G CUUGCGAG 


2660 


^^frn ^^y^ TV tv y^/^^^m tv y^ tv /^tv tv ^^y^ tv tv y^y^y^m tv my^ 

CTCGCAAG GGCTAGCTACAACGA ACCCTATC 


11409 


295 


GGGUGCUU G CGAGUGCC 


2661 


/^/*T/^ TV /^rR^^/^ /"< / 11 1 1 TV / 11 1 1 ^ TV TV TV ^ ^ TV /^/^/"l 

GGCACTCG GGCTAGCTACAACGA AAGCACCC 


1 14 10 


299 


GCUUGCGA G UGCCCCGG 


2 662 


CCGGGGCA GGCTAGCTACAACGA TCGCAAGC 


11411 


3 01 


UUGCGAGU G CCCCGGGA 


2 663 


TCCCGGGG GGCTAGCTACAACGA ACTCGCAA 


11412 


311 


CCCGGGAG G UCUCGUAG 


2 664 


CTACGAGA GGCTAGCTACAACGA CTCCCGGG 


11413 


316 


GAGGUCUC G UAGACCGU 


2 66 5 


AL.(j(jiLiA (jLjL. i ACjL.1 ALAAL-CjA (jACjACCiC 


114 14 


320 


T T^^T T^^i^T T TV TV ^^^^J^T T^*l TV 

UCUCGUAG A CCGUGCAC 


2 666 


/^m/^ TV f~^f^r^ /^/^ y"if iiTV y^ /^rn tv tv tv y*^/^ tv y^m tv f^i^ tv tv 

GTGCACGG GGCTAGCTACAACGA CTACGAGA 


11415 


323 


/^/— ITT TV TV /^/^ TT/^/^TV /^/^TVTT 

CGUAGACC G UGCACCAU 


2667 


TV m/^ /^m/^ TV /^/^ / If r iTV vi 1 1 tv tv tv /^/^ tv /^/^ m /^m tv ^^/~% 

ATGGTGCA GGCTAGCTACAACGA GGTCTACG 


11416 


3 2 5 


UAGACCGU G CACCAUGA 


2668 


TCATGGTG GGCTAGCTACAACGA ACGGTCTA 


11417 


327 


TV /^/^/^TT/^/^ TV TV T T/^ TV 

GACCGUGC A CCAUGAGC 


2669 


GCTCATGG GGCTAGCTACAACGA GCACGGTC 


114 18 


330 


CGUGCACC A UGAGCACG 


2670 


CGTGCTCA GGCTAGCTACAACGA GGTGCACG 


11419 


334 


TV ✓*! TV T T/*l TV TV TV TV T T/^ 

CACCAUGA G CACGAAUC 


2671 


GATTCGTG GGCTAGCTACAACGA TCATGGTG 


11420 


336 


^^^TVTTi^TV TV y^^^ TV H, T T/^^^I T 

CCAUGAGC A CGAAUCCU 


2672 


TV y^ TV nif riy^/*i y^^*i^^m tv y^ tv y~i tv tv y^y^ tv y-i /^nrr tv m/^ 

AGGATTCG GGCTAGCTACAACGA GCTCATGG 


11421 


34 0 


GAGCACGA A UCCUAAAC 


2673 


/"imri »T TV TV /^/*^/^m TV y^i^rn TV y*i TV tv y~^y^ tv m/*t/*<m/^ t i 

GTTTAGGA GGCTAGCTACAACGA TCGTGCTC 


11422 


347 


AAUCCUAA A CCUCAAAG 


2674 


CTTTGAGG GGCTAGCTACAACGA TTAGGATT 


1142 3 


3 60 


AAAGAAAA A CCAAACGU 


2675 


ACGTTTGG GGCTAGCTACAACGA TTTTCTTT 


11424 


365 


AAAACCAA A CGUAACAC 


2676 


GTGTTACG GGCTAGCTACAACGA TTGGTTTT 


11425 


367 


AACCAAAC G UAACACCA 


2677 


TGGTGTTA GGCTAGCTACAACGA GTTTGGTT 


11426 


370 


CAAACGUA A CACCAACC 


2678 


GGTTGGTG GGCTAGCTACAACGA TACGTTTG 


11427 


372 


AACGUAAC A CCAACCGC 


2679 


GCGGTTGG GGCTAGCTACAACGA GTTACGTT 


11428 


376 


UAACACCA A CCGCCGCC 


2680 


GGCGGCGG GGCTAGCTACAACGA TGGTGTTA 


11429 


379 


CACCAACC G CCGCCCAC 


2681 


GTGGGCGG GGCTAGCTACAACGA GGTTGGTG 


11430 


382 


CAACCGCC G CCCACAGG 


2682 


CCTGTGGG GGCTAGCTACAACGA GGCGGTTG 


11431 


386 


CGCCGCCC A CAGGACGU 


2683 


TV <i 1 ly^ywTi/^ y <i ■ i tv /^ /^m tv /^tv tv /^y^ tv « *^y^ y^/^/^ 

ACGTCCTG GGCTAGCTACAACGA GGGCGGCG 


11432 


391 


TV /^TV TV j^/^T T/^ TV TV /^T T 

CCCACAGG A CGUCAAGU 


2684 


ACTTGACG GGCTAGCTACAACGA CCTGTGGG 


11433 


3 93 


TV TV /^f^ TV /"^ T T/^ TV TV /^T TT T/^ 

CACAGGAC G UCAAGUUC 


268 5 


TV TV /inrim/^ tv /*«/^ /—irn tv /^rn tv tv tv /^/^ tv /^my^/*imj^rn/^ 

GAACTTGA GGCTAGCTACAACGA GTCCTGTG 


11434 


3 98 


TV /~t/~1TTi^TV TV T TT T/^/^/~*/^/~*^ 

GACGUCAA G UUCCCGGG 


2 68 6 


/-t /t TV T\. /"I /irTl TV /"^ r~1P-n TV TV TV /^/^ TV rt If n/"^ TV /^/ tl I 1/^ 

CCCGGGAA GGCTAGCTACAACGA TTGACGTC 


1143 5 


4 06 


GUUCCCGG G CGGUGGUC 


2687 


TV y*< TV y^ y^rriTv /^y~im tv y^ tv tv /^y^ tv y^ y^ tv tv 

GACCACCG GGCTAGCTACAACGA CCGGGAAC 


1143 6 


409 


CCCGGGCG G UGGUCAGA 


2688 


TCTGACCA GGCTAGCTACAACGA CGCCCGGG 


1143 7 


412 


GGGCGGUG G UCAGAUCG 


2689 


TV m/^rny^ tv y^y^ y^m tv y^rri tv /*itv tv y^y*» tv y^ tv y~t y*^/^ y^y^y^ 

CGATCTGA GGCTAGCTACAACGA CACCGCCC 


1143 8 


417 


/^T T/^/^T T^^ TV TV T T/^#^T TT T/^/^T T 

GUGGUCAG A UCGUUGGU 


2 690 


A /^/^ A A A /"» r^rn A /^rn A A A /^/^ A /"trn*^ A z^/~» A 

ACCAACGA GGCTAGCTACAACGA CTGACCAC 


1143 9 


ft Z U 




O C Q T 

^ b y X 






424 


GAUCGUUG G UGGAGUUU 


2692 


AAACTCCA GGCTAGCTACAACGA CAACGATC 


11441 


429 


UUGGUGGA G UUUACCUG 


2693 


CAGGTAAA GGCTAGCTACAACGA TCCACCAA 


11442 


433 


UGGAGUUU A CCUGUUGC 


2694 


GCAACAGG GGCTAGCTACAACGA AAACTCCA 


11443 


437 


GUUUACCU G UUGCCGCG 


2695 


CGCGGCAA GGCTAGCTACAACGA AGGTAAAC 


11444 


440 


UACCUGUU G CCGCGCAG 


2696 


CTGCGCGG GGCTAGCTACAACGA AACAGGTA 


11445 


443 


CUGUUGCC G CGCAGGGG 


2697 


CCCCTGCG GGCTAGCTACAACGA GGCAACAG 


11446 


445 


GUUGCCGC G CAGGGGCC 


2698 


GGCCCCTG GGCTAGCTACAACGA GCGGCAAC 


11447 


451 


GCGCAGGG G CCCCAGGU 


2699 


ACCTGGGG GGCTAGCTACAACGA CCCTGCGC 


11448 
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458 


GGCCCCAG 


G 


UUGGGUGU 


2700 


ACACCCAA 


GGCTAGCTACAACGA 


CTGGGGCC 


1144 9 


463 


CAGGUUGG 


G 


UGUGCGCG 


2701 


CGCGCACA 


GGCTAGCTACAACGA 


CCAACCTG 


114 50 


465 


GGUUGGGU 


G 


UGCGCGCG 


2702 


CGCGCGCA 


GGCTAGCTACAACGA 


ACCCAACC 


114 51 


467 


UUGGGUGU 


G 


CGCGCGAC 


2703 


GTCGCGCG 


GGCTAGCTACAACGA 


71 TV /"l^/^-n TV 

ACACCCAA 


11452 


469 


GGGUGUGC 


G 


CGCGACUA 


2704 


TAGTCGCG 


GGCTAGCTACAACGA 


GCACACCC 


114 53 


471 


GUGUGCGC 


G 


CGACUAGG 


2705 


CCTAGTCG 


GGCTAGCTACAACGA 


GCGCACAC 


114 54 


474 


UGCGCGCG 


A 


CUAGGAAG 


2706 


CTTCCTAG 


/— « /^m TV /^i^rr*7V TV 7V f^f^ 7\ 

GGCTAGCTACAACGA 


CGCGCGCA 


114 55 


483 


CUAGGAAG 


A 


CUUCCGAG 


2707 


CTCGGAAG 


GGCTAGCTACAACGA 


Li i iAG 


114 56 


491 


ACUUCCGA 


G 


CGGUCGCA 


2708 


TGCGACCG 


GGCTAGCTACAACGA 


TCGGAAGT 


114 57 


494 


UCCGAGCG 


G 


UCGCAACC 


2709 


GGTTGCGA 


GGCTAGCTACAACGA 


CGCTCGGA 


114 58 


497 


GAGCGGUC 


G 


CAACCUCG 


2710 


CGAGGTTG 


r-^ /-I /^m TV /"i/^rriTV /*♦ TV TV /^/^ TV 

GGCTAGCTACAACGA 


GACCGCTC 


11459 


500 


CGGUCGCA 


A 


CCUCGUGG 


2711 


CCACGAGG 


GGCTAGCTACAACGA 


TGCGACCG 


11460 


505 


GCAACCUC 


G 


UGGAAGGC 


2712 


GCCTTCCA 


GGCTAGCTACAACGA 


GAGGTTGC 


11461 


512 


CGUGGAAG 


G 


CGACAACC 


2713 


GGTTGTCG 


GGCTAGCTACAACGA 


/ ti 1 m 1 y^ TV /*i 

CTTCCACG 


11462 


515 


GGAAGGCG 


A 


CAACCUAU 


2714 


ATAGGTTG 


GGCTAGCTACAACGA 


CGCCTTCC 


11463 


518 


AGGCGACA 


A 


CCUAUCCC 


2715 


GGGATAGG 


GGCTAGCTACAACGA 


TGTCGCCT 


11464 


522 


GACAACCU 


A 


UCCCCAAG 


2716 


CTTGGGGA 


GGCTAGCTACAACGA 


AGGTTGTC 


11465 


531 


UCCCCAAG 


G 


CUCGCCGG 


2717 


CCGGCGAG 


GGCTAGCTACAACGA 


CTTGGGGA 


114 66 


535 


CAAGGCUC 


G 


CCGGCCCG 


2718 


CGGGCCGG 


GGCTAGCTACAACGA 


GAGCCTTG 


11467 


539 


GCUCGCCG 


G 


CCCGAGGG 


2719 


CCCTCGGG 


GGCTAGCTACAACGA 


CGGCGAGC 


11468 


547 


GCCCGAGG 


G 


CAGGGCCU 


2720 


AGGCCCTG 


GGCTAGCTACAACGA 


CCTCGGGC 


11469 


552 


AGGGCAGG 


G 


CCUGGGCU 


2721 


AGCCCAGG 


GGCTAGCTACAACGA 


CCTGCCCT 


114 70 


558 


GGGCCUGG 


G 


CUCAGCCC 


2722 


GGGCTGAG 


GGCTAGCTACAACGA 


CCAGGCCC 


11471 


563 


UGGGCUCA 


G 


CCCGGGUA 


2723 


TACCCGGG 


GGCTAGCTACAACGA 


m/^ TV /^y^y^y^TV 

TGAGCCCA 


114 72 


569 


CAGCCCGG 


G 


UACCCUUG 


2724 


CAAGGGTA 


GGCTAGCTACAACGA 


CCGGGCTG 


11473 


571 


GCCCGGGU 


A 


CCCUUGGC 


2725 


GCCAAGGG 


y^/^/^m TV /^/^m TV TV TV f^r^ TV 

GGCTAGCTACAACGA 


ACCCGGGC 


11474 


578 


UACCCUUG 


G 


CCCCUCUA 


2726 


TAGAGGGG 


GGCTAGCTACAACGA 


TV TV y*H/*ii ii Tv 

CAAGGGTA 


11475 


586 


GCCCCUCU 


A 


UGGCAAUG 


2727 


CATTGCCA 


>^ j'^f f* TV TV /*1 TV TV /"t/^ TV 

GGCTAGCTACAACGA 


AGAGGGGC 


11476 


589 


CCUCUAUG 


G 


CAAUGAGG 


2728 


CCTCATTG 


GGCTAGCTACAACGA 


TV m TV y^ TV y^y^ 

CATAGAGG 


11477 


592 


CUAUGGCA 


A 


UGAGGGCU 


2729 


AGCCCTCA 


GGCT AG CTAC AACGA 


TGCCATAG 


11478 


598 


CAAUGAGG 


G 


CUUAGGGU 


2730 


ACCCTAAG 


GGCTAGCTACAACGA 


CCTCATTG 


11479 


605 


GGCUUAGG 


G 


UGGGCAGG 


2731 


CCTGCCCA 


GGCTAGCTACAACGA 


CCTAAGCC 


11480 


609 


UAGGGUGG 


G 


CAGGAUGG 


2732 


CCATCCTG 


GGCTAGCTACAACGA 


CCACCCTA 


11481 


614 


UGGGCAGG 


A 


UGGCUCCU 


2733 


AGGAGCCA 


GGCTAGCTACAACGA 


CCTGCCCA 


11482 


617 


GCAGGAUG 


G 


CUCCUGUC 


2734 


GACAGGAG 


GGCT AG CTACAACGA 


CATCCTGC 


11483 


623 


UGGCUCCU 


G 


UCACCCCG 


2735 


CGGGGTGA 


GGCTAGCTACAACGA 


AGGAGCCA 


11484 


626 


CUCCUGUC 


A 


CCCCGCGG 


2736 


CCGCGGGG 


GGCTAGCTACAACGA 


GACAGGAG 


11485 


631 


GUCACCCC 


G 


CGGCUCCC 


2737 


GGGAGCCG 


GGCTAGCTACAACGA 


r^y^y^y^my^ tv y^ 

GGGGTGAC 


11486 


634 


ACCCCGCG 


G 


CUCCCGGC 


2738 


GCCGGGAG 


GGCTAGCTACAACGA 


CGCGGGGT 


11487 


641 


GGCUCCCG 


G 


CCUAGUUG 


2739 


CAACTAGG 


GGCTAGCTACAACGA 


CGGGAGCC 


11488 


646 


CCGGCCUA 


G 


UUGGGGCC 


2740 


GGCCCCAA 


GGCTAGCTACAACGA 


TAGGCCGG 


11489 


652 


UAGUUGGG 


G 


CCCCACGG 


2741 


CCGTGGGG 


GGCT AG CTACAACGA 


CCCAACTA 


114 90 


657 


GGGGCCCC 


A 


CGGACCCC 


2742 


GGGGTCCG 


GGCTAGCTACAACGA 


GGGGCCCC 


114 91 


661 


CCCCACGG 


A 


CCCCCGGC 


2743 


GCCGGGGG 


GGCTAGCTACAACGA 


y^ nr y^ y^ ^ 

CCGTGGGG 


11492 


668 


GACCCCCG 


G 


CGUAGGUC 


2744 


GACCTACG 


yp^i y HI 1 1 TV tv tv tv TV 

GGCTAGCTACAACGA 


CGGGGGTC 


11493 


670 


CCCCCGGC 


G 


UAGGUCGC 


2745 


GCGACCTA 


^T^^ /'tl 1 1 TV ^^i'ln TV y"* TV TV A**I/^TV 

GGCTAGCTACAACGA 


GCCGGGGG 


11494 


674 


CGGCGUAG 


G 


UCGCGUAA 


2746 


TTACGCGA 


GGCT AG CTAC AAC GA 


CTACGCCG 


114 95 


677 


CGUAGGUC 


G 


/~</^T T7V TV TTT 


2 74 7 


PJ\\J i i 








679 


UAGGUCGC 


G 


UAACUUGG 


2748 


CCAAGTTA 


GGCTAGCTACAACGA 


GCGACCTA 


11497 


682 


GUCGCGUA 


A 


CUUGGGUA 


2749 


TACCCAAG 


GGCTAGCTACAACGA 


TACGCGAC 


11498 


688 


UAACUUGG 


G 


UAAGGUCA 


2750 


TGACCTTA 


GGCTAGCTACAACGA 


CCAAGTTA 


11499 


693 


UGGGUAAG 


G 


UCAUCGAU 


2751 


ATCGATGA 


GGCTAGCTACAACGA 


CTTACCCA 


11500 


696 


GUAAGGUC 


A 


UCGAUACC 


2752 


GGTATCGA 


GGCTAGCTACAACGA 


GACCTTAC 


11501 


700 


GGUCAUCG 


A 


UACCCUCA 


2753 


TGAGGGTA 


GGCTAGCTACAACGA 


CGATGACC 


11502 


702 


UCAUCGAU 


A 


CCCUCACA 


2754 


TGTGAGGG 


GGCTAGCTACAACGA 


ATCGATGA 


11503 


708 


AUACCCUC 


A 


CAUGCGGC 


2755 


GCCGCATG 


GGCTAGCTACAACGA 


GAGGGTAT 


11504 
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710 


ACCCUCAC 


A 


UGCGGCUU 


2756 


AAGCCGCA 


GGCTAGCTACAACGA 


GTGAGGGT 


11505 


712 


CCUCACAU 


G 


CGGCUUCG 


2757 


CGAAGCCG 


/^/^ TV /~1 / <m TV TV TV TV 

GGCTAGCTACAACGA 


ATGTGAGG 


11506 


715 


CACAUGCG 


G 


CUUCGCCG 


2758 


CGGCGAAG 


GGCTAGCTACAACGA 


CGCATGTG 


11507 


720 


GCGGCUUC 


G 


CCGACCUC 


2759 


GAGGTCGG 


GGCTAGCTACAACGA 


GAAGCCGC 


11508 


724 


CUUCGCCG 


A 


CCUCAUGG 


2160 


CCATGAGG 


f-%r^r-\TT\ IV /^m TV fv TV r^r^ tv 

GGCTAGCTACAACGA 


CGGCGAAG 


11509 


729 


CCGACCUC 


A 


UGGGGUAC 


2761 


GTACCCCA 


GGCTAGCTACAACGA 


(jACjCj 1 LVjiLr 


11510 


734 


CUCAUGGG 


G 


UACAUUCC 


2762 


GGAATGTA 


GGCTAGCTACAACGA 


CCCATGAG 


11511 


736 


CAUGGGGU 


A 


CAUUCCGC 


2763 


GCGGAATG 


/~1/^^^m TV i^mTV /~1 TV "A TV 

GGCTAGCTACAACGA 


TV /^/^i^^ TV rri/^ 

ACCCCATG 


11512 


738 


UGGGGUAC 


A 


UUCCGCUC 


2764 


GAGCGGAA 


GGCTAGCTACAACGA 


TV /-I TV 

GTACCCCA 


11513 


743 


UACAUUCC 


G 


CUCGUCGG 


2765 


CCGACGAG 


GGCTAGCTACAACGA 


GGAATGTA 


11514 


747 


UUCCGCUC 


G 


UCGGCGCC 


2766 


GGCGCCGA 


GGCTAGCTACAACGA 


TV /^y^ TV TV 

GAGCGGAA 


11515 


751 


GCUCGUCG 


G 


CGCCCCCU 


2767 


AGGGGGCG 


GGCTAGCTACAACGA 


CGACGAGC 


11516 


753 


UCGUCGGC 


G 


CCCCCUUG 


2768 


CAAGGGGG 


GGCTAGCTACAACGA 


/— » y— 1 TV /^/^ TV 

GCCGACGA 


11517 


766 


CUUGGGAG 


G 


CACUGCCA 


2769 


TGGCAGTG 


GGCTAGCTACAACGA 


/nifYI TV TV 

CTCCCAAG 


11518 


768 


UGGGAGGC 


A 


CUGCCAGG 


2770 


CCTGGCAG 


GGCTAGCTACAACGA 


GCCTCCCA 


11519 


771 


GAGGCACU 


G 


CCAGGGCC 


2771 


GGCCCTGG 


GGCTAGCTACAACGA 


AGTGCCTC 


11520 


777 


CUGCCAGG 


G 


CCCUGGCG 


2772 


CGCCAGGG 


GGCTAGCTACAACGA 


CCTGGCAG 


11521 


783 


GGGCCCUG 


G 


CGCAUGGC 


2773 


GCCATGCG 


GGCTAGCTACAACGA 


CAGGGCCC 


11522 


785 


GCCCUGGC 


G 


CAUGGCGU 


2774 


ACGCCATG 


GGCTAGCTACAACGA 


GCCAGGGC 


11523 


787 


CCUGGCGC 


A 


UGGCGUCC 


2775 


GGACGCCA 


GGCTAGCTACAACGA 


GCGCCAGG 


11524 


790 


GGCGCAUG 


G 


CGUCCGGG 


2776 


CCCGGACG 


GGCTAGCTACAACGA 


CATGCGCC 


11525 


792 


CGCAUGGC 


G 


UCCGGGUU 


2777 


AACCCGGA 


GGCTAGCTACAACGA 


r^/^/^Tv m/^ /^y~t 

GCCATGCG 


1152 6 


798 


GCGUCCGG 


G 


UUCUGGAA 


2778 


TTCCAGAA 


GGCTAGCTACAACGA 


CCGGACGC 


11527 


808 


UCUGGAAG 


A 


CGGCGUGA 


2779 


TCACGCCG 


GGCTAGCTACAACGA 


/'If 1 If 1 TV /*1 TV 

CTTCCAGA 


11528 


811 


GGAAGACG 


G 


CGUGAACU 


2780 


AGTTCACG 


GGCTAGCTACAACGA 


CGTCTTCC 


1152 9 


813 


AAGACGGC 


G 


UGAACUAU 


2781 


ATAGTTCA 


GGCTAGCTACAACGA 


GCCGTCTT 


1153 0 


817 


CGGCGUGA 


A 


CUAUGCAA 


2782 


TTGCATAG 


GGCTAGCTACAACGA 


TCACGCCG 


11531 


820 


CGUGAACU 


A 


UGCAACAG 


2783 


CTGTTGCA 


GGCTAGCTACAACGA 


AGTTCACG 


11532 


822 


UGAACUAU 


G 


CAACAGGG 


2784 


CCCTGTTG 


GGCTAGCTACAACGA 


ATAGTTCA 


11533 


825 


ACUAUGCA 


A 


CAGGGAAU 


2785 


ATTCCCTG 


GGCTAGCTACAACGA 


TGCATAGT 


11534 


832 


AACAGGGA 


A 


UCUGCCCG 


2786 


CGGGCAGA 


GGCTAGCTACAACGA 


TCCCTGTT 


1153 5 


836 


GGGAAUCU 


G 


CCCGGUUG 


2787 


CAACCGGG 


GGCTAGCTACAACGA 


AGATTCCC 


1153 6 


841 


UCUGCCCG 


G 


UUGCUCUU 


2788 


AAGAGCAA 


GGCTAGCTACAACGA 


CGGGCAGA 


11537 


844 


GCCCGGUU 


G 


CUCUUUCU 


2789 


AGAAAGAG 


GGCTAGCTACAACGA 


AACCGGGC 


11538 


855 


cuuucucu 


A 


UCUUCCUC 


2790 


GAGGAAGA 


GGC TAGCT AC AACGA 


AGAGAAAG 


1153 9 


867 


UCCUCUUG 


G 


CUCUGCUG 


2791 


CAGCAGAG 


GGCTAGCTACAACGA 


CAAGAGGA 


11540 


872 


UUGGCUCU 


G 


CUGCCCUG 


2792 


CAGGGCAG 


GGCTAGCTACAACGA 


AGAGCCAA 


11541 


875 


GCUCUGCU 


G 


CCCUGUCU 


2793 


AGACAGGG 


GGCTAGCTACAACGA 


AGCAGAGC 


11542 


880 


GCUGCCCU 


G 


UCUGACCA 


2794 


TGGTCAGA 


GGCTAGCTACAACGA 


AGGGCAGC 


11543 


885 


CCUGUCUG 


A 


CCAUCCCA 


2795 


TGGGATGG 


GGCTAGCTACAACGA 


CAGACAGG 


11544 


888 


GUCUGACC 


A 


UCCCAGCC 


2796 


GGCTGGGA 


GGCTAGCTACAACGA 


GGTCAGAC 


11545 


894 


CCAUCCCA 


G 


CCUCCGCU 


2797 


AGCGGAGG 


GGCTAG CT AC AACGA 


TGGGATGG 


11546 


900 


CAGCCUCC 


G 


CUUAUGAG 


2798 


CTCATAAG 


GGCTAGCTACAACGA 


GGAGGCTG 


11547 


904 


CUCCGCUU 


A 


UGAGGUGU 


2799 


ACACCTCA 


GGCTAGCTACAACGA 


AAGCGGAG 


11548 


909 


CUUAUGAG 


G 


UGUGCAAC 


2800 


GTTGCACA 


GGCTAGCTACAACGA 


/*tmy^ TV m TV tv 

CTCATAAG 


11549 


911 


UAUGAGGU 


G 


UGCAACGC 


2801 


GCGTTGCA 


GGCTAGCTACAACGA 


TV /^y^nn^t TV 1^ TV 

ACCTCATA 


11550 


913 


UGAGGUGU 


G 


CAACGCGU 


2802 


ACGCGTTG 


GGCTAG CT AC AACGA 


ACACCTCA 


11551 


916 


GGUGUGCA 


A 




28 03 








1 15 52 


918 


UGUGCAAC 


G 


CGUCCGGG 


2804 


CCCGGACG 


GGCTAGCTACAACGA 


GTTGCACA 


11553 


920 


UGCAACGC 


G 


UCCGGGCU 


2805 


AGCCCGGA 


GGCTAGCTACAACGA 


GCGTTGCA 


11554 


92 6 


GCGUCCGG 


G 


CUGUACCA 


2806 


TGGTACAG 


GGCTAGCTACAACGA 


CCGGACGC 


11555 


92 9 


UCCGGGCU 


G 


UACCAUGU 


2807 


ACATGGTA 


GGCTAGCTACAACGA 


AGCCCGGA 


11556 


931 


CGGGCUGU 


A 


CCAUGUCA 


2808 


TGACATGG 


GGCTAGCTACAACGA 


ACAGCCCG 


11557 


934 


GCUGUACC 


A 


UGUCACGA 


2809 


TCGTGACA 


GGCTAGCTACAACGA 


GGTACAGC 


11558 


936 


UGUACCAU 


G 


UCACGAAC 


2810 


GTTCGTGA 


GGCTAGCTACAACGA 


ATGGTACA 


11559 


939 


ACCAUGUC 


A 


CGAACGAU 


2811 


ATCGTTCG 


GGCTAGCTACAACGA 


GACATGGT 


11560 
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943 


UGUCACGA 


A 


CGAUUGCU 


2812 


AGCAATCG 


GGCTAGCTACAACGA 


TCGTGACA 


11561 


946 


CACGAACG 


A 


UUGCUCCA 


2813 


TGGAGCAA 


GGCTAGCTACAACGA 


CGTTCGTG 


11562 


94 9 


GAACGAUU 


6 


CUCCAACU 


2814 


AGTTGGAG 


GGCTAGCTACAACGA 


AATCGTTC 


11563 


955 


ITUGCUCCA 


A 


CUCAAGCA 


2815 


TGCTTGAG 


GGCTAGCTACAACGA 


TGGAGCAA 


11564 


961 


CAACUCAA 


G 


CAUUGUGU 


2816 


ACACAATG 


GGCTAGCTACAACGA 


TTGAGTTG 


11565 


963 


ACUCAAGC 


A 


UUGUGUAU 


2817 


ATACACAA 


GGCTAGCTACAACGA 


GCTTGAGT 


11566 


966 


CAAGCAUU 


G 


UGUAUGAG 


2818 


CTCATACA 


GGCTAGCTACAACGA 


AATGCTTG 


11567 


968 


AGCAUUGU 


G 


UAUGAGGC 


2819 


GCCTCATA 


GGCTAGCTACAACGA 


ACAATGCT 


11568 


970 


CAUUGUGU 


A 


UGAGGCAG 


2820 


CTGCCTCA 


GGCTAGCTACAACGA 


ACACAATG 


11569 


975 


UGUAUGAG 


G 


CAGAGGAC 


2821 


GTCCTCTG 


GGCTAGCTACAACGA 


CTCATACA 


11570 


982 


GGCAGAGG 


A 


CAUGAUCA 


2822 


TGATCATG 


GGCTAGCTACAACGA 


CCTCTGCC 


11571 


984 


CAGAGGAC 


A 


UGAUCAUG 


2823 


CATGATCA 


GGCTAGCTACAACGA 


GTCCTCTG 


11572 


987 


AGGACAUG 


A 


UCAUGCAC 


2824 


GTGCATGA 


GGCTAGCTACAACGA 


CATGTCCT 


11573 


990 


ACAUGAUC 


A 


UGCACACC 


2825 


GGTGTGCA 


GGCTAGCTACAACGA 


GATCATGT 


11574 


992 


AUGAUCAU 


G 


CACACCCC 


2826 


GGGGTGTG 


GGCTAGCTACAACGA 


ATGATCAT 


11575 


994 


GAUCAUGC 


A 


CACCCCGG 


2827 


CCGGGGTG 


GGCTAGCTACAACGA 


GCATGATC 


11576 


996 


UCAUGCAC 


A 


CCCCGGGG 


2828 


CCCCGGGG 


GGCTAGCTACAACGA 


GTGCATGA 


11577 


1004 


ACCCCGGG 


G 


UGCGUGCC 


2829 


GGCACGCA 


GGCTAGCTACAACGA 


CCCGGGGT 


11578 


1006 


CCCGGGGU 


G 


CGUGCCCU 


2830 


AGGGCACG 


GGCT AG CT AC AACGA 


ACCCCGGG 


11579 


1008 


CGGGGUGC 


G 


UGCCCUGC 


2831 


GCAGGGCA 


GGCTAGCTACAACGA 


GCACCCCG 


11580 


1010 


GGGUGCGU 


G 


CCCUGCGU 


2832 


ACGCAGGG 


GGCTAGCTACAACGA 


ACGCACCC 


11581 


1015 


CGUGCCCU 


G 


CGUUCGGG 


2833 


CCCGAACG 


GGCTAGCTACAACGA 


AGGGCACG 


11582 


1017 


UGCCCUGC 


G 


UUCGGGAG 


2834 


CTCCCGAA 


GGCTAGCTACAACGA 


GCAGGGCA 


11583 


1027 


UCGGGAGA 


A 


CAACUCCU 


2835 


AGGAGTTG 


GGCTAGCTACAACGA 


TCTCCCGA 


11584 


1030 


GGAGAACA 


A 


CUCCUCCC 


2836 


GGGAGGAG 


GGCTAGCTACAACGA 


TGTTCTCC 


11585 


1039 


cuccuccc 


G 


CUGCUGGG 


2837 


CCCAGCAG 


GGCTAGCTACAACGA 


GGGAGGAG 


11586 


1042 


CUCCCGCU 


G 


CUGGGUAG 


2838 


CTACCCAG 


GGCTAGCTACAACGA 


AGCGGGAG 


11587 


1047 


GCUGCUGG 


G 


UAGCGCUC 


2839 


GAGCGCTA 


GGCTAGCTACAACGA 


CCAGCAGC 


11588 


1050 


GCUGGGUA 


G 


CGCUCACU 


2840 


AGTGAGCG 


GGCTAGCTACAACGA 


TACCCAGC 


11589 


1052 


UGGGUAGC 


G 


CUCACUCC 


2841 


GGAGTGAG 


GGCTAGCTACAACGA 


GCTACCCA 


11590 


1056 


UAGCGCUC 


A 


CUCCCACG 


2842 


CGTGGGAG 


GGCTAGCTACAACGA 


GAGCGCTA 


11591 


1062 


UCACUCCC 


A 


CGCUCGCG 


2843 


CGCGAGCG 


GGCTAGCTACAACGA 


GGGAGTGA 


11592 


1064 


ACUCCCAC 


G 


CUCGCGGC 


2844 


GCCGCGAG 


GGCTAGCTACAACGA 


GTGGGAGT 


11593 


1068 


CCACGCUC 


G 


CGGCCAGG 


2845 


CCTGGCCG 


GGCTAGCTACAACGA 


GAGCGTGG 


11594 


1071 


CGCUCGCG 


G 


CCAGGAAU 


2846 


ATTCCTGG 


GGCTAGCTACAACGA 


CGCGAGCG 


11595 


1078 


GGCCAGGA 


A 


UGCCAGCA 


2847 


TGCTGGCA 


GGCTAGCTACAACGA 


TCCTGGCC 


11596 


1080 


CCAGGAAU 


G 


CCAGCAUC 


2848 


GATGCTGG 


GGCTAGCTACAACGA 


ATTCCTGG 


11597 


1084 


GAAUGCCA 


G 


CAUCCCCA 


2849 


TGGGGATG 


GGCTAGCTACAACGA 


TGGCATTC 


11598 


1086 


AUGCCAGC 


A 


UCCCCACU 


2850 


AGTGGGGA 


GGCTAGCTACAACGA 


GCTGGCAT 


11599 


1092 


GCAUCCCC 


A 


CUACGACG 


2851 


CGTCGTAG 


GGCTAGCTACAACGA 


GGGGATGC 


11600 


1095 


UCCCCACU 


A 


CGACGAUA 


2852 


TATCGTCG 


GGCTAGCTACAACGA 


AGTGGGGA 


11601 


1098 


CCACUACG 


A 


CGAUACGG 


2853 


CCGTATCG 


GGCTAGCTACAACGA 


CGTAGTGG 


11602 


1101 


CUACGACG 


A 


UACGGCGU 


2854 


ACGCCGTA 


GGCTAGCTACAACGA 


CGTCGTAG 


11603 


1103 


ACGACGAU 


A 


CGGCGUCA 


2855 


TGACGCCG 


GGCTAGCTACAACGA 


ATCGTCGT 


11604 


1106 


ACGAUACG 


G 


CGUCACGU 


2856 


ACGTGACG 


GGCTAGCTACAACGA 


CGTATCGT 


11605 


1108 


GAUACGGC 


G 


UCACGUCG 


2857 


CGACGTGA 


GGCTAGCTACAACGA 


GCCGTATC 


11606 


1111 


ACGGCGUC 


A 


CGUCGAUU 


2858 


AATCGACG 


GGCTAGCTACAACGA 


GACGCCGT 


11607 


1113 


GGCGUCAC 


G 


UCGAUUUG 


2859 


CAAAi L.GA 






± X o u o 


1117 


UCACGUCG 


A 


UUUGCUCG 


2860 


CGAGCAAA 


GGCTAGCTACAACGA 


CGACGTGA 


11609 


1121 


GUCGAUUU 


G 


CUCGUUGG 


2861 


CCAACGAG 


GGCTAGCTACAACGA 


AAATCGAC 


11610 


1125 


AUUUGCUC 


G 


UUGGGGCG 


2862 


CGCCCCAA 


GGCTAGCTACAACGA 


GAGCAAAT 


11611 


1131 


UCGtJUGGG 


G 


CGGCUGCU 


2863 


AGCAGCCG 


GGCTAGCTACAACGA 


CCCAACGA 


11612 


1134 


UUGGGGCG 


G 


CUGCUUUC 


2864 


GAAAGCAG 


GGCTAGCTACAACGA 


CGCCCCAA 


11613 


1137 


GGGCGGCU 


G 


CUUUCUGC 


2865 


GCAGAAAG 


GGCTAGCTACAACGA 


AGCCGCCC 


11614 


1144 


UGCUUUCU 


G 


CUCUGCUA 


2866 


TAGCAGAG 


GGCTAGCTACAACGA 


AGAAAGCA 


11615 


1149 


UCUGCUCU 


G 


CUAUGUAC 


2867 


GTACATAG 


GGCTAGCTACAACGA 


AGAGCAGA 


11616 
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1152 


GCUCUGCU A UGUACGUG 


2868 


CACGTACA GGCTAGCTACAACGA AGCAGAGC 


11617 


1154 


UCUGCUAU G UACGUGGG 


28 69 


CCCACGTA GGCTAGCTACAACGA ATAGCAGA 


11618 


1156 


UGCUAUGU A CGUGGGGG 


2870 


CCCCCACG GGCTAGCTACAACGA ACATAGCA 


11619 


1158 


CUAUGUAC G UGGGGGAU 


2871 


ATCCCCCA GGCTAGCTACAACGA GTACATAG 


11620 


1165 


CGUGGGGG A UCUCUGCG 


2872 


/^/^ TV TV TV /^/^ /^m TV /^TT\ TV TV TV f~y/~t TV A^/^ TV /^/^ 

CGCAGAGA GGCTAGCTACAACGA CCCCCACG 


11621 


1171 


GGAUCUCU G CGGAUCUG 


2873 


/^TV TV m/^/^/^ /^m TV /~^ro tv tv tv TV TV A~i TV TV rn/^/^ 

CAGATCCG GGCTAGCTACAACGA AGAGATCC 


11622 


117 5 


CUCUGCGG A UCUGUCUU 


2874 


AAGACAGA GGCTAGCTACAACGA CCGCAGAG 


11623 


117 9 


GCGGAUCU G UCUUCCUC 


2875 


TV /^/^ TV TV TV /^/^/^m TV i^lTlTV TV TV TV TV TV rr>/^/^/^i^ 

GAGGAAGA GGCTAGCTACAACGA AGATCCGC 


11624 


1188 


UCUUCCUC G UCUCUCAG 


2876 


i*'^f T li^ TV TV TV /^/—*/^rr\ TV A^fHTV /~1 TV TV /^/^ TV TV /^/^ TV TV TV 

CTGAGAGA GGCTAGCTACAACGA GAGGAAGA 


11625 


1196 


GUCUCUCA G CUGUUCAC 


2877 


y^m/^ TV TV TV y^ j*^ > If P | T»v y ff 1 1 TV y^ TV TV TV TV TV TV /*1 

GTGAACAG GGCTAGCTACAACGA TGAGAGAC 


11626 


1199 


UCUCAGCU G UUCACCUU 


2878 


AAGGTGAA GGCTAGCTACAACGA AGCTGAGA 


11627 


1203 


AGCUGUUC A CCUUCUCG 


2879 


CGAGAAGG GGCTAGCTACAACGA GAACAGCT 


11628 


1211 


ACCUUCUC G CCUCGCCG 


2880 


CGGCGAGG GGCTAGCTACAACGA GAGAAGGT 


11629 


1216 


CUCGCCUC G CCGGUAUG 


2881 


CATACCGG GGCTAGCTACAACGA GAGGCGAG 


11630 


1220 


CCUCGCCG G UAUGAGAC 


2882 


GTCTCATA GGCTAGCTACAACGA CGGCGAGG 


11631 


1222 


UCGCCGGU A UGAGACAG 


2883 


CTGTCTCA GGCTAGCTACAACGA ACCGGCGA 


11632 


1227 


GGUAUGAG A CAGUACAG 


2884 


CTGTACTG GGCTAGCTACAACGA CTCATACC 


11633 


1230 


AUGAGACA G UACAGGAC 


2885 


GTCCTGTA GGCTAGCTACAACGA TGTCTCAT 


11634 


1232 


GAGACAGU A CAGGACUG 


2886 


CAGTCCTG GGCTAGCTACAACGA ACTGTCTC 


11635 


123 7 


AGUACAGG A CUGUAAUU 


2887 


AATTACAG GGCTAGCTACAACGA CCTGTACT 


11636 


124 0 


ACAGGACU G UAAUUGCU 


2 8 88 


AGCAATTA GGCTAGCTACAACGA AGTCCTGT 


11637 


124 3 


GGACUGUA A UUGCUCGA 


2 8 8 9 


TCGAGCAA GGCTAGCTACAACGA TACAGTCC 


11638 


1246 


CUGUAAUU G CUCGAUCU 


2890 


AGATCGAG GGCTAGCTACAACGA AATTACAG 


11639 


1251 


AUUGCUCG A UCUAUCCC 


2891 


TV m TV tv /*i y^ryi tv y^m tv tv tv /^/^ tv TV tv tv m 

GGGATAGA GGCTAGCTACAACGA CGAGCAAT 


11640 


1255 


CUCGAUCU A UCCCGGCC 


28 92 


GGCCGGGA GGCTAGCTACAACGA AGATCGAG 


11641 


1261 


CUAUCCCG G CCACGUAU 


2893 


ATACGTGG GGCTAGCTACAACGA CGGGATAG 


11642 


1264 


UCCCGGCC A CGUAUCAG 


2 8 94 


CTGATACG GGCTAGCTACAACGA GGCCGGGA 


11643 


1266 


CCGGCCAC G UAUCAGGC 


2895 


GCCTGATA GGCTAGCTACAACGA GTGGCCGG 


11644 


1268 


GGCCACGU A UCAGGCCA 


2896 


TGGCCTGA GGCTAGCTACAACGA ACGTGGCC 


11645 


1273 


CGUAUCAG G CCAUCGCA 


28 97 


TGCGATGG GGCTAGCTACAACGA CTGATACG 


11646 


1276 


AUCAGGCC A UCGCAUGG 


2898 


CCATGCGA GGCTAGCTACAACGA GGCCTGAT 


11647 


1279 


AGGCCAUC G CAUGGCUU 


2899 


AAGCCATG GGCTAGCTACAACGA GATGGCCT 


11648 


1281 


GCCAUCGC A UGGCUUGG 


2900 


CCAAGCCA GGCTAGCTACAACGA GCGATGGC 


11649 


1284 


AUCGCAUG G CUUGGGAU 


2901 


ATCCCAAG GGCTAGCTACAACGA CATGCGAT 


11650 


1291 


GGCUUGGG A UAUGAUGA 


2902 


TC AT CAT A GGCTAGCTACAACGA CCCAAGCC 


11651 


1293 


CUUGGGAU A UGAUGAUG 


2903 


CAT CATC A GGCTAGCTACAACGA ATCCCAAG 


11652 


1296 


GGGAUAUG A UGAUGAAU 


2904 


ATTCATCA GGCTAGCTACAACGA CATATCCC 


11653 


1299 


AUAUGAUG A . UGAAUUGG 


2905 


CCAATTCA GGCTAGCTACAACGA CATCATAT 


11654 


1303 


GAUGAUGA A UUGGUCAC 


2906 


GTGACCAA GGCTAGCTACAACGA TCATCATC 


11655 


1307 


AUGAAUUG G UCACCUAC 


2907 


GTAGGTGA GGCTAGCTACAACGA CAATTCAT 


11656 


1310 


AAUUGGUC A CCUACAAC 


2908 


GTTGTAGG GGCTAGCTACAACGA GACCAATT 


11657 


1314 


GGUCACCU A CAACAGCC 


2909 


GGCTGTTG GGCTAGCTACAACGA AGGTGACC 


11658 


1317 


CACCUACA A CAGCCCUA 


2910 


TAGGGCTG GGCTAGCTACAACGA TGTAGGTG 


11659 


132 0 


CUACAACA G CCCUAGUG 


2911 


CACTAGGG GGCTAGCTACAACGA TGTTGTAG 


11660 


1326 


CAGCCCUA G UGGUAUCG 


2912 


CGATACCA GGCTAGCTACAACGA TAGGGCTG 


11661 


132 9 


CCCUAGUG G UAUCGCAG 


2 913 


CTGCGATA GGCTAGCTACAACGA CACTAGGG 


11662 


1331 


CUAGUGGU A UCGCAGUU 


2 914 


AACTGCGA GGCTAGCTACAACGA ACCACTAG 


11663 


X J J 4 










1337 


GUAUCGCA G UUGCUCCG 


2916 


CGGAGCAA GGCTAGCTACAACGA TGCGATAC 


11665 


1340 


UCGCAGUU G CUCCGGAU 


2917 


ATCCGGAG GGCTAGCTACAACGA AACTGCGA 


11666 


1347 


UGCUCCGG A UCCCACAA 


2918 


TTGTGGGA GGCTAGCTACAACGA CCGGAGCA 


11667 


1352 


CGGAUCCC A CAAGCCGU 


2919 


ACGGCTTG GGCTAGCTACAACGA GGGATCCG 


11668 


1356 


UCCCACAA G CCGUCGUG 


2920 


CACGACGG GGCTAGCTACAACGA TTGTGGGA 


11669 


1359 


CACAAGCC G UCGUGGAC 


2921 


GTCCACGA GGCTAGCTACAACGA GGCTTGTG 


11670 


1362 


AAGCCGUC G UGGACAUG 


2922 


CATGTCCA GGCTAGCTACAACGA GACGGCTT 


11671 


1366 


CGUCGUGG A CAUGGUGG 


2923 


CCACCATG GGCTAGCTACAACGA CCACGACG 


11672 
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1368 


UCGUGGAC A UGGUGGCG 


2 924 


/^/^ TV /"I/"* TV ^^fn TV Tk TV TV /^r^ TV /^m/^rf^ "A TV 

CGCCACCA GGCTAGCTACAACGA GTCCACGA 


11673 


1371 


UGGACAUG G UGGCGGGG 


2 92 5 


CCCCGCCA GGCTAGCTACAACGA CATGTCCA 


11674 


1374 


TV /~t 7\ T T/— 1 /-IT ir^ r"^ <~* /~f 
A(„AUGGUG G CGGGGGCC 


2 92 6 


GGCCCCCG GGCTAGCTACAACGA CACCATGT 


11675 


1380 


UGGCGGGG G CCCACUGG 


2 92 7 


CCAGTGGG GGCTAGCTACAACGA CCCCGCCA 


11676 


1384 


GGGGGCCC A CUGGGGAG 


2 92 8 


CTCCCCAG GGCTAGCTACAACGA GGGCCCCC 


11677 


13 92 


TV /"'T T/^O/^O A T T/^ T/^ /"'/"' 

ACUGGGGA G UCLUGGt-G 


2 92 9 


CGCCAGGA GGCTAGCTACAACGA TCCCCAGT 


11678 


13 98 


GAGUCCUG G CGGGCCXJU 


2 93 0 


TV A f^t^ /^f^f^/^ /^/^/^TTl A / tf 1 1 TV TV TV f^f^ 'A A /^/*t A / <r 1 1/^ 

AAGGCCCG GGCTAGCTACAACGA CAGGACTC 


11679 


14 02 


Lv_UGGCGG G CGUUGGCU 


2 931 


AGGCAAGG GGCTAGCTACAACGA CCGCCAGG 


11680 


1407 


CGGGCCUU G CCUAUUAU 


2 932 


A mTV A fTt A /^/^ /^•/^/^m A ^ /"'<IT1 TV TV TV TV TV A ^^/^ /*1 /*Ty^A^ 

ATAATAGG GGCTAGCTACAACGA AAGGCCCG 


11681 


1411 


CCUUGCCU A UUAUUCCA 


2 933 


n^^^^^ TV TV fTtTV TV ^^/^i tf 1 1 TV ^^y^^ffTITV ^^TV TV TV TV ^^f^i^ A TV ^^^^ 

TGGAATAA GGCTAGCTACAACGA AGGCAAGG 


11682 


1414 


TT/*l/***^**TT7l T Tf" T H T TT T/*^^ Tl T T^^^^ 

UGCCUAUU A UUCCAUGG 


2934 


TV m^*^^ TV TV /^^^^^m TV /^^^rrtTv tv tv ^^/^ tv tv tv nrTV tv 

CCATGGAA GGCTAGCTACAACGA AATAGGCA 


11683 


1419 


H T TTTTi TTT T^^^** H T T/^/^TT^l/**/^/^ 

AlJUAUUCC A UGGuGGGG 


2935 


/^^^^^/^TV ^^^^ TV #^^^/^m TV /^mTV /^TV TV y^#*t TV TV TV m A TV m 

CCCCACCA GGCTAGCTACAACGA GGAATAAT 


11684 


1422 


AUUCCAUG G UGGGGAAC 


2 936 


GTTCCCCA GGCTAGCTACAACGA CATGGAAT 


11685 


1429 


GGUGGGGA A CUGGGCUA 


2937 


TAGCCCAG GGCTAGCTACAACGA TCCCCACC 


11686 


1434 


GGAACUGG G CUAAGGUG 


2938 


/^TV UPTITV ^ ^*1tf^/^rrtTV ■ ■ A y^ TV TV ^^^^ A ^^^^ TV 1 ■■ ■ 1^/^ 

CACCTTAG GGCTAGCTACAACGA CCAGTTCC 


11687 


1440 


^^/niJ^/'^TTV TV T TT TV T TT T 

GGGCUAAG G UGUUGAUU 


2939 


AATCAACA GGCTAGCTACAACGA CTTAGCCC 


11688 


1442 


^ /'^tTTTV TV /^/^T T ^ T TT Tj^ TV TTT T^^T T 

GCUAAGGU G UuGAUUGU 


2940 


ACAATCAA GGCTAGCTACAACGA ACCTTAGC 


11689 


1446 


TV /^T T/^ T TT TV T TT T/^T T/^ TV T T<^ 

AGGUGUUG A UUGUGAUG 


2 941 


A nn tv a a /^^^/^rr* a /^m a a tv /^/^ a tv tv tv /^/^m 

CATCACAA GGCTAGCTACAACGA CAACACCT 


11690 


144 9 


UGUUGAUU G UGAUGCUA 


2942 


TAGCATCA GGCTAGCTACAACGA AATCAACA 


11691 


1452 


T TV T TT T/^ T T/^ TV T T/^ /*^T T TV /^T T/^ 

UGAUUGUG A UGCUACUC 


2943 


GAGTAGCA GGCTAGCTACAACGA CACAATCA 


11692 


14 54 


AUUGUGAU G CUACUCUU 


2944 


AAGAGTAG GGCTAGCTACAACGA ATCACAAT 


11693 


14 57 


GUGAULiCU A (_ULUUU(jC 


2 94 5 


GCAAAGAG GGCTAGCTACAACGA AGCATCAC 


11694 


1464 


UACUCUUU G CCGGCGUU 


2946 


TV A ^^r^/^r^^^ i^^^^^rriTV 11 II A TV TV /^/^ TV TV TV TV A /^(Tl A 

AACGCCGG GGCTAGCTACAACGA AAAGAGTA 


11695 


1468 


^TTTTTTi^^^^^ ^^TTTT/^TV ^^/^ 

CUUUGCCG G CGUUGACG 


2947 


/^/^m/^ A A /^^^/^i f tTV /^^^m TV TV TV y^/^ TV y^r^^^^^l TV TV TV 

CGTCAACG GGCTAGCTACAACGA CGGCAAAG 


11696 


147 0 


TTT T/^/^(^^/^ <^ /~« T TT Ty^ A 

UUGCCGGC G UUGACGGG 


2948 


^^/*»/*^i^rri/^ A TV /*i m tv / " [ i tv tv tv /^/*^ a /^d^y^/^*^ /^tv tv 

CCCGTCAA GGCTAGCTACAACGA GCCGGCAA 


11697 


1474 


CGGCGUUG A CGGGGACA 


2949 


TGTCCCCG GGCTAGCTACAACGA CAACGCCG 


11698 


1480 


UGACGGGG A CACCUACA 


2950 


TGTAGGTG GGCTAGCTACAACGA CCCCGTCA 


11699 


1482 


ACGGGGAC A CCUACACG 


2951 


CGTGTAGG GGCTAGCTACAACGA GTCCCCGT 


11700 


1486 


^ IV. TV ^TT T TV TV TV TV 

GGACACCU A CACGACAG 


2952 


CTGTCGTG GGCTAGCTACAACGA AGGTGTCC 


11701 


1488 


TV TV /^T T 7\ TV TV TV 

ACACCUAC A CGACAGGG 


2953 


CCCTGTCG GGCTAGCTACAACGA GTAGGTGT 


11702 


14 91 


CCUACACG A CAGGGGGG 


2954 


CCCCCCTG GGCTAGCTACAACGA CGTGTAGG 


11703 


1500 


CAGGGGGG G CGCAGGGC 


2955 


GCCCTGCG GGCTAGCTACAACGA CCCCCCTG 


11704 


1502 


GGGGGGGC G CAGGGCCA 


2956 


TGGCCCTG GGCTAGCTACAACGA GCCCCCCC 


11705 


1507 


GGCGCAGG G CCACACCA 


2957 


TGGTGTGG GGCTAGCTACAACGA CCTGCGCC 


11706 


1510 


TV TV TV TV ^^T T TV 

GCAGGGCC A CACCACUA 


2958 


TAGTGGTG GGCTAGCTACAACGA GGCCCTGC 


11707 


1512 


AGGGCCAC A CCACUAGU 


2959 


ACTAGTGG GGCTAGCTACAACGA GTGGCCCT 


11708 


1515 


GCCACACC A CUAGUAGG 


2960 


CCTACTAG GGCTAGCTACAACGA GGTGTGGC 


11709 


1519 


TV /^/^TV /^TTTV y^ T TTV /*t/^/^T Xr^i^ 

CACCACUA G UAGGGUGG 


2961 


CCACCCTA GGCTAGCTACAACGA TAGTGGTG 


11710 


1524 


CUAGUAGG G UGGCAUCC 


2962 


GGATGCCA GGCTAGCTACAACGA CCTACTAG 


11711 


1527 


GUAGGGUG G CAUCCCUC 


2963 


GAGGGATG GGCTAGCTACAACGA CACCCTAC 


11712 


1529 


TV /^^^^^T T/ni^^^^ TV TT/^y^^^T T#'"TT TTT 

AGGGUGGC A UCCCUCUU 


2964 


AAGAGGGA GGCTAGCTACAACGA GCCACCCT 


11713 


153 9 


1^ ^^/~*T T/^T TT TT T TV /~» TV T T/^T T/^ TV 

CCCUCUUU A CAUCUGGA 


2 965 


TCCAGATG GGCTAGCTACAACGA AAAGAGGG 


11714 


1541 


/^T T/*^ TT TT T^ TV T T^^ T/^/^ TV 

CUCUUUAC A UCUGGAGC 


2 966 


GCTCCAGA GGCTAGCTACAACGA GTAAAGAG 


11715 


1548 


TV TT^T T/^/^ TV ^ TV T T/^T T^*1 TV 

CAUCUGGA G CAUCUCAG 


2 967 


CTGAGATG GGCTAGCTACAACGA TCCAGATG 


11716 


1550 


T T/'Tt Trf^/*« TV /^/^ TV T T/TT T.^ TV TV TV 

UCUGGAGC A UCUCAGAA 


2968 


1 1 11 1 i/ 'if 1 1/^ TV A /^y^/^rn tv /^rri a tv tv /**y^ a ✓^/^m/^y** a a 

TTCTGAGA GGCTAGCTACAACGA GCTCCAGA 


11717 


1558 


TV T TV TV TV TTTVT T/^/^ TV /"l^ 

AUCUCAGA A UAUCCAGC 


2969 


i^TT^f^f^ TV in TV /^^^/ ifi 1 1 TV y^ ^^rn tv tv tv tv rn/ *if 1 a tv in 

GCTGGATA GGCTAGCTACAACGA TCTGAGAT 


11718 


1560 


i^TT^TV/^TV TV T T TV T T/^/^ TV /^T TT T 

CUCAGAAU A UCCAGCUU 


2970 


AAGCTGGA GGCTAGCTACAACGA ATTCTGAG 


11719 


1 c: /T C 
X D D 13 


>^AU/\UC^/l» Lt UUUAUUAA 


2 971 




11720 


1569 


UCCAGCUU A UUAACACC 


2972 


GGTGTTAA GGCTAGCTACAACGA AAGCTGGA 


11721 


1573 


GCUUAUUA A CACCAACG 


2973 


CGTTGGTG GGCTAGCTACAACGA TAATAAGC 


11722 


1575 


UUAUUAAC A CCAACGGC 


2974 


GCCGTTGG GGCTAGCTACAACGA GTTAATAA 


11723 


1579 


UAACACCA A CGGCAGCU 


2975 


AGCTGCCG GGCTAGCTACAACGA TGGTGTTA 


11724 


1582 


CACCAACG G CAGCUGGC 


2976 


GCCAGCTG GGCTAGCTACAACGA CGTTGGTG 


11725 


1585 


CAACGGCA G CUGGCACA 


2977 


TGTGCCAG GGCTAGCTACAACGA TGCCGTTG 


11726 


1589 


GGCAGCUG G CACAUUAA 


2978 


TTAATGTG GGCTAGCTACAACGA CAGCTGCC 


11727 


1591 


CAGCUGGC A CAUUAACA 


2979 


TGTTAATG GGCTAGCTACAACGA GCCAGCTG 


11728 



240 



MBHB02,249-E (400.042US) 



1593 


r^r^nr^r^/'^nr* a 7ttt7\ a a#^/^ 


O Q D 

^ y o u 


OOTO'y'T'AA OOOT'R OOT* A O A AOO A r'^rTT* TiC* 
^^L-ILjIIAA LjLi L. i /\LjL. i AL-AAv^LiA Li i LiL,L.ALiv_ 


X X / z y 


T C Q "7 




O Q Q 1 




1 1 T "a A 

X J- / O u 


T c n o 




O Q D O 


r*7^r*r*r'r'7^n. ono'pariOT'aoa aooa ooT'^'iTTaa 


T 1 "a 1 

X X / J X 


16 05 


ACAt^tjACU UL.v_UtjAAv_ 


O Q D "3 


O T'T' O A 00.0 OO OT'AOOT'AOA AOOA AOT'OOTOT* 
Ljl±^wALr»j^ tjij^- 1 ALiV^ 1 A^^AAVwLrA ALrH-L-i^jl 


1 1 "7 "a o 

X X / Ji z 


1612 


T Tr^ (^/^ ir' A A r^T TO A A T T/^ 

ULjUL-L-UoA a i^UvjL-AAU^j 


O Q Q /I 

^ y o ^ 


OAT'T'OOAO OOOT* A OOT" A O A A OO A T'O A OOOO A 
L~A 1 1 ^L-AVj kjrVjL. 1 A*jV„ 1 A'wAAx-kjA J. \^AljV7V3V«A 


X X / J o 




L.UU<,jAACU Vj CAACHjAL-U 






X X / O rt 


1 CI Q 


V3Art.L-UV3V_A A UVjAI_UV-.L-.\_ 


O QQ £ 

^ yo b 


r!/!ioaoT02i or^OTZv^oTnoanona tv^obi^tt^o 

Lj\jVj,rt,Li 1 L.rt. LiLyV- 1 AVjL- 1 /4V_Art.L.L3rJP\ X VjV«/\vi ill- 


XX / J D 


Xb^ -L 


OT A A T T/^ A r'TTr"'^"'/^! Tl^/"' 

CULjL.AAUVj a L.UL.L.V.-UL.L. 


O Q Q "7 

z y o / 


OO A O OO A O OO OT" A O OT" A O A A OO A O AT^T^OO A O 
LiijALjLTLTALT <sjLjL, 1 ALr l_ 1 AV_/\M.l_ LiA L-A i 1 Lj LJALi 


X X / J b 




r^r^fn ir"^ r~'7\ a a /^/-^/^/-»/-<t tt t/^ 
L.^-UUV-CAA A Uv^VjIjVjUUL- 


O Q Q Q 

z yoo 


o A A r^r^r^r^r^ r^r^f~^T'T\(~' ot" a o a a oo a tt-poo a clt^c 
GAAGG GGG GGG i AvjG 1 AGAAG<jA X 1 V3\jAGLrVj 


n 1 Ta T 
XX / J / 


1 an 


r'ABTV^T'/^r' TTTTr'aTTTT^^r^ 


y O Z7 


ortM. V3V3L. A rWjv^ 1 i-4.V_>\/AL- Vj/i l^l^uv? X X 1 




±04 ± 


(^l^LrtJijTUUv^ A UUuL.UuVJA 


o Qon 
^ y y u 


•yOO AOO A A OOOf AO On^ AO A AOOA OAAOOOnO 
IGGAVsGAA vjsjGlAijGXAGAAGljA ljAAL.GGvjLT 


T T Ta o 

XX y 




/^/^TTTTi^TVTTTT f~' fJJiT'TS.r^lf^ 

VjtiUUv^AUU vj (-Utrt-At-Ulj 


i2 y yx 


O AOT^OOAO OO OT" A O OT^ A O A A OO A A A T'O A A OO 

GAG 1 GGAvj viGG I AvjG i AG AAGLj A AA i IjAAt, G 


T T TA A 
XX /4 U 


1647 


T TO A T TT r^T T O OAOTTOTTTTO 


2 992 


OAAOAOT'O OOOT" A OOT" A O A A OO A AOOAAT^OA 

GAAGAGiG GGG 1 AGG 1 AGAAGGA AGGAAlGA 


11741 


164 9 


ATTTTOOTTOO A OTTOTTTTOTTA 

AUUlaV^ULrU A CULjUUL.UA 


O O Q 1 

z y y J 


"yAOAAOAO OOOT^ A OOf A O A A OO A C*C*'t,.r*r^TS.'ti.^ 
i AGAAGAG GGG i ALiG i AL.AAv^LrA LiGAkjt^AA 1 


1 T '7 A O 
X X / ft Z 


1652 


T/^ /~* A /~»T T O T TT TOT TAT T/^ O 

GCUGCACU G UUCUAUGC 


2 994 


OOATiAOAA OOOT" A OOTt A O A A OO A AOTiOOAOO 

GGA i AGAA GGG i AGG i AG AAGGA AG 1 GGAGG 


11743 


1657 


A T/^T TT T/^T TAT T^ ^ A A A 

ACUGUUCU A UGCACACA 


2 995 


rnt~*fy\{-*rT\n/-%f\. /~»/~»/^rp A 0/~"Ti A ^ A A O^ A A/^AAOAOT' 

1 G i G 1 GGA GGG i AGG i AG AAG GA AGAAGAG i 


11744 


1659 


UGUUCUAU CAvJACAGG 


2 996 


OOT'OT'OT'O OOOT^ AOOT^A O A AOO A ATHAOAAOA 

GGIGIGIG GGG i AGG X AG AAGGA AxAGAAGA 


11745 


1661 


TTTTOTTATTOO A OAOAOOTTTT 

UUCUAUGL- A CACAGGUU 


2 997 


AAOOT'OT'O OOOT" AOOT'AO A AOO A OOAT'AOAA 

AAG G i G i G GGG i AGG i Av^AAL-GA LtGA x AvjAA 


XX /4l b 


1663 


OTTATTOOAO A O A OOTTT TO A 

UUAUGC-^AL. A CAGGUUL-A 


2998 


rpO A A OOT^O OOOT" A OOT* A O A A OO A OT^OOAT'AO 

IGAAGLiG GGG i AGG X AG AAGGA GIGGAIAG 


1174 7 


16 6 7 


OOAOAOAO O TTT TO A A OT TO 

GGAQ-AL-AG G UUGAAL.UG 


O Q Q Q 

^ y y y 


O AOT'T'O A A OOOT'AOOT' A OA A OO A OT'OTOT'OO 
vjAvj X X tjAA kjLiL- X ALjC X AV^AAL_LtA X <j X Li X Lj^— 


T T TA Q 
X X / ft O 


1672 


OAOOTTTTOA A OTTOOTTOOO 

UAGGuUGA A \-,UGGUGGG 


*3 n rk n 


/~tf~*(~i 7\ r^r^ A O OOOnn AOOT'AO A AOO A T'O A A OOT^O 

GGGAGGAG GGG X AGG X AGAAGGA X GAAG G X G 


T T TA Q 

XX /4y 


XD / o 


UUV...AH.L.UL. \s UL-CurwAUvj 


.3UUX 


OATiOOOOA OOOT'AOOT^ AO A AOOA OAO.T'T'OA A 
V_>i X L_^_0\jM. Ijljx^ XAIjL.X AL.An.L.k3A o/avj X XunA. 


T T "7 C A 
XX / DU 


1682 


U\-GU(.(-GG A UGt-V-CALiA 


O Art o 


TOTioooo A ooorPAOOTAOA AOO A c^r^nr^ A OO A 
XGXGGGGA GGG X AGG X AGAAGGA GGGGAGGA 


XX /dx 




OTTOOOORTT O OOOAOAOO 

GUL,L.GGAU G GGGAL,AGL, 


•2 n n "a 


>-iy-im/-irp/-;i/-»i^ OOOT'AOOT AO A AOO A A T'OOOO A O 

GG X G X GGG GGG X AoL. X A\_AAL.ijA A X L. GGGAL. 


XX/ DZ 


Xb o o 


OOATTOOOO A OAOOOOTTTT 

tjtjAUGGL.L. A L.AL»v^GL-UU 


T A n A 


Ts.T^r^rTT^^r* oooT'AOOT'aoa aooa ooooaTioo 

A/\LiL.LjL- XVj LtLjL. XM.Lilw X Av— Art^wLiA. LiLrLiVwAX V-^V- 


X X / 


Xbyx 


TTOOOOAOA O OOOTTTTOOO 

UGGUGAGA G GGGUULjGG 


"2 n n c 


r*c*CTs.'tkr*r^r* ooot' a oot" a o a a oo a t'ot'Ooooa 
LiL- L. Ai\LiL.L7 LjLt^^ X AVjL. X AL-AAV-LjA X Li X L1L10L.A 


1 1 "7 CIA 
X X / Dfi 


1 c 

Xb y o 


OOOaOAOO O OTTT TOOOO A 
GCGAGAGG Lr L.UUG^jV.GA 


jUUb 


^r^r*r*r^ a AO /^/-i(^rp7\ /-«/-trp7\ <^ tv a 00 A OOTiOTiOOO 
X k7^L.CAALT vtLtLi X AvsL^ X AI^AA^^vtA uC X X unjiLr 


XX/ 33 


1 C O Q 
Xb 


A O OO OT TT TO O OOAOOT TOO 

AGCGGUUG GLiALxCUGG 


J UU / 


r*r*is.r*r^*T*n/'* 00 OT'AOOT'AOA a 00 a oa a 0 ooot 

IjLiAvjL. X IjVj vjIjL. X ALi L. X A v« AACvjA L.AALjCLjL. X 


XX / 30 


1702 


OT TT TOO OO A O /~iT TO OOOOT T 

GUUGGGGA G GUGGGGGU 


•a rt rt Q 


AOOOOOAO OOO'PAOOTAOA AOO A TOOOOAAO 

AGGGGGAG GGG XAGGX AG AAGGA XGGGGAAG 


XX / b / 


17 0 5 


OOOOAOOTT O O OO OT TO O A 

GGGGAGGU G UGGGUL-L-A 


■a r\ n o 
J uu y 


^r'r''T\r*r*cr' ooot a oot a 0 a a 00 a tv /^/^nn/~i/--i/~if-t 

X IjLiALii^LjLi LiLiL. 1 ALiL- X >\L-AAx^LiA ALrL- X L1L1L.L- 


X X / O C5 


17 0 8 


OAOOTTOOO O OTTOOATTTTO 

GAGGUGGG G GUGGAUUG 


3 010 


OA ATOOAO OOOT' A OOT A 0 A A 00 A /^/^/^AOOTO 

GAA X GGAG GGG X AGG X AGAAGGA GGGAGG X G 


11759 


1713 


1^ r^ri too a ttttoaoaao 
GGGGGUGG A UUGAGAAG 


3 011 


r^t 1 11 1 tr^rp 0 A A O OOT" A O OT* A O A A OO A CT^TsC^f^r^r^C^ 

G X X G X GAA GGG X AGG X AGAAGGA GGAGGGGG 


11760 


1717 


/-1TT/-t/-l7\ TTT T/~« A OAAOTTTTOO 

LUGGAUUG A GAAGUUGG 


3 012 


OOAAOTT'O OOOT" A OOT* A 0 A A 00 A OAATIOOAO 

GGAAG X X G GGG X AGG X AGAAGGA GAAX GGAG 


11761 


1721 


ATTTTOAOAA O TTT TOO OTTO A 

AUUGAGAA G UUGGGUvJA 


3 013 


TOAOOOAA OOOT A OOT' A 0 A A 00 A '1 "POT" OA AT* 

i GAGGGAA GGG X AGG X AGAAGGA X X G X GAAX 


XX /bz 


172 5 


AOAAOTTTTO O OTTOAOOOO 

AGAAGUUG G GUGAGGGG 


■a m >i 
o UX4 


/-»/-~iOOTO A O OOOTiAOOT^AOA AOO A O A A OTT'OT 

GGGG X GAG GGG X AGG X AGAAGGA GAAG X X G X 


XX / O J 


1733 


GCUCAGGG G UGGGGUCG 


3015 


f-^r^Ts, OOOO A OOOT^AOOT'AOA AOO A /^/~10T'0 AOO 

GGAGG GGA GGG X AGG X AGAAGGA GGG X GAGG 


XX /b4 


173 8 


OOOOTTOOO O TTOOTTATTOA 

GGGGUGGG G UGGUAUGA 


3 016 


T'OAT'AOOA OOOT A o OT* A o A A OO A (~*r^r^Ts. r^r^r~*r^ 
IGAXAGGA GGG XAGGX AG AAGGA GGGAGGGG 


11765 


1743 


OOOOTTOOTT A TTOAOOTTAO 

GGGGUGGU A UGAGGUAG 


3 017 


OT A OOTO A OOOT AOOT' A OA A OO A AOO A r^C^CT* 

G X AGG X GA GGG X AGG X AGAAGGA AGGAG GGG 


X X / bb 


1746 


OTTOOTTATTO A OOTTAOAOO 

GUGGUAUG A GGUAGAGG 


O A 1 Q 


OOT»OT»AOO OOOTAOOTAOA AOOA OATAOOAO 

GGXGIAGG GGG XAGGX AGAAGGA GAXAGGAG 


XX /o / 


1750 


TTATTOAOOTT A OAOOOAOO 

UAUGAGGU A GAGGGAGG 


3019 


/-i/~trp/~i/~»/~<rTi/-» OOOTAOOTAOA AOOA AOOTOATA 

GGXGGGIG GGG XAGGX AGAAGGA AGGXGAXA 


XX /OO 


1752 


TTOAOOTTAO A r*r*t'^TK.r*r*r*r* 
UGAGGUAG A GGGAGGGG 


*> AO A 


f^t^f^fMrnrtr^r* OOOTAOOTAOA AOOA OTA OOTO A 

GG GG X GLjG GGG X AGG X AGAAGGA G X AGG X GA 


XX /by 


17 5 9 


r*T\rT*r^'!\r*r* o ooaoaaott 
AL- VwL^AtjLj Lj L- L. AV^ AAL- U 


"a A O T 
J Uz X 


nrrtinnrri OOOT A OOT A O A A OO A r^i^T'OOOTO 
ALiX XLjXLjLj LtLjL, X ALiL. X AL-AA^wLiA L-k-^ X 1-VjLtX Lr 


1 T "7 '7 A 
X X / / U 




OO rr' a oaaottooo 
L-L»ALiL7ljL.C A L-AAL-UL-LtLj 


T A O O 
J U Z Z 


C^C^C* A OTTO OOOT A O OT A O A A OO A Clf^ C^C*C*^C^C* 
Iw^L-LjALiX XLi LiLiL, i ALiL- X AL^AAV-LiA Laj^wU^- X k-,vj 


X X / / X 


1765 


r*r*r^r^f~^T<r*T\ a ottoooaoo 
GGGGGAGA A GUGGGAL-G 


"a A o "a 
J UZ J 


rr^TT^rr* a o ooot a o ot a o a a oo a T'(^T'r^/~'/~'r^r^ 
tjLrX L.*^LiALi vjLtL. X AvjL, X Av^AAL-*jA X X ljLiL.L.«^ 


n T "7 '7 O 
X X / / Z 


17 71 


oaaottooo a r^r^TKC^ 7\(~*r^r^ 
GAAGUGGG A GGAGAGGG 


■a n o /I 
J Uz 4 


/-i/^i^rp/-irri/^/-» OO OT A O OT A O A A OO A r^r^(~* A O'l "PO 

GGGXGxGG GGG i ALjG i AGAACGA L-GGAGXiL? 


T T '7 '7 'a 
X X / / J 


17 7 8 


oaooaoao o ooottatttto 
LjAL-L-ALjALi \j L-L-L-UAUULt 


T A o c: 
J UZ D 


OAATAOOO OOOT A OOT A O a A OO A C^TT^TTT^TT* 
1^/a/\X ALtLiLi LiLiL. i ALiL- X/\V^>i/\L-*>jA L. X L- X LjLj i I— 


T T "7 "7 A 
XX/ /ft 


1783 


OAOOOOOTT a t TT TO OT TO O O 

GAGGGGGU A UUGGUGGG 


"a A o 


OOOAOOAA OOOT AOOTAOa AOO A A OO r^C^TT^ 

GG GAGGAA GGG X AG G X AGAAGGA AGGGG G X G 


XX / /D 


1786 




3 027 




11776 


1790 


UAUUGCUG G CACUACGC 


3028 


GCGTAGTG GGCTAGCTACAACGA CAGCAATA 


11777 


1792 


UUGCUGGC A CUACGCAC 


3029 


GTGCGTAG GGCTAGCTACAACGA GCCAGCAA 


11778 


1795 


CUGGCACU A CGCACCGC 


3030 


GCGGTGCG GGCTAGCTACAACGA AGTGCCAG 


11779 


1797 


GGCACUAC G CACCGCGG 


3031 


CCGCGGTG GGCTAGCTACAACGA GTAGTGCC 


11780 


1799 


CACUACGC A CCGCGGCC 


3032 


GGCCGCGG GGCTAGCTACAACGA GCGTAGTG 


11781 


1802 


UACGCACC G CGGCCGUG 


3033 


CACGGCCG GGCTAGCTACAACGA GGTGCGTA 


11782 


1805 


GCACCGCG G CCGUGUGG 


3034 


CCACACGG GGCTAGCTACAACGA CGCGGTGC 


11783 


1808 


CCGCGGCC G UGUGGUAU 


3035 


ATACCACA GGCTAGCTACAACGA GGCCGCGG 


11784 
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1810 


GCGGCCGU G UGGUAUCG 


303 6 


CGATACCA GGCTAGCTACAACGA ACGGCCGC 


11785 


1813 


GCCGUGUG G UAUCGUAC 


303 7 


GTACGATA GGCTAGCTACAACGA CACACGGC 


11786 


1815 


CGUGUGGU A UCGUACCC 


303 8 


GGGTACGA GGCTAGCTACAACGA ACCACACG 


11787 


1818 


GUGGUAUC G UACCCGCA 


3039 


TGCGGGTA GGCTAGCTACAACGA GATACCAC 


11788 


1820 


GGUAUCGU A CCCGCAUC 


3040 


GATGCGGG GGCTAGCTACAACGA ACGATACC 


11789 


1824 


UCGUACCC G CAUCGCAG 


3041 


CTGCGATG GGCTAGCTACAACGA GGGTACGA 


11790 


182 6 


GUACCCGC A UCGCAGGU 


3042 


ACCTGCGA GGCTAGCTACAACGA GCGGGTAC 


11791 


182 9 


CCCGCAUC G CAGGUAUG 


3043 


CATACCTG GGCTAGCTACAACGA GATGCGGG 


117 92 


1833 


CAUCGCAG G UAUGUGGU 


3044 


ACCACATA GGCTAGCTACAACGA CTGCGATG 


11793 


1835 


UCGCAGGU A UGUGGUCC 


3045 


GGACCACA GGCTAGCTACAACGA ACCTGCGA 


117 94 


1837 


GCAGGUAU G UGGUCCAG 


3046 


CTGGACCA GGCTAGCTACAACGA ATACCTGC 


11795 


1840 


GGUAUGUG G UCCAGUGU 


3047 


ACACTGGA GGCTAGCTACAACGA CACATACC 


11796 


1845 


GUGGUCCA G UGUAUUGC 


3048 


GCAATACA GGCTAGCTACAACGA TGGACCAC 


11797 


1847 


GGUCCAGU G UAUUGCUU 


3049 


AAGCAATA GGCTAGCTACAACGA ACTGGACC 


11798 


1849 


UCCAGUGU A UUGCUUCA 


3050 


TGAAGCAA GGCTAGCTACAACGA ACACTGGA 


11799 


1852 


AGUGUAUU G CUUCACCC 


3051 


GGGTGAAG GGCTAGCTACAACGA AATACACT 


11800 


1857 


AUUGCUUC A CCCC/VAGC 


3052 


GCTTGGGG GGCTAGCTACAACGA GAAGCAAT 


11801 


1864 


CACCCCAA G CCCUGUUG 


3053 


CAACAGGG GGCTAGCTACAACGA TTGGGGTG 


11802 


1869 


CAAGCCCU G UUGUGGUG 


3054 


CACCACAA GGCTAGCTACAACGA AGGGCTTG 


11803 


1872 


GCCCUGUU G UGGUGGGG 


3055 


CCCCACCA GGCTAGCTACAACGA AACAGGGC 


11804 


1875 


CUGUUGUG G UGGGGACG 


3 056 


CGTCCCCA GGCTAGCTACAACGA CACAACAG 


118 05 


1881 


UGGUGGGG A CGACCGAC 


3 0 57 


GTCGGTCG GGCTAGCTACAACGA CCCCACCA 


118 06 


1884 


UGGGGACG A CCGACCGU 


3058 


ACGGTCGG GGCTAGCTACAACGA CGTCCCCA 


11807 


1888 


GACGACCG A CCGUUUCG 


3 059 


CGAAACGG GGCTAGCTACAACGA CGGTCGTC 


118 08 


18 91 


GACCGACC G UUUCGGCG 


3060 


CGCCGAAA GGCTAGCTACAACGA GGTCGGTC 


11809 


1897 


CCGUUUCG G CGCCCCCA 


3061 


rri/t /~t /~t /^j^ /^/^ tv /^m tv /^tv tv /^/^ tv /^/^ tv tv tv y^A^r^ 

TGGGGGCG GGCTAGCTACAACGA CGAAACGG 


11810 


1899 


GUUUCGGC G CCCCCACG 


3062 


CGTGGGGG GGCTAGCTACAACGA GCCGAAAC 


11811 


1905 


GCGCCCCC A CGUAUAAC 


3063 


GTTATACG GGCTAGCTACAACGA GGGGGCGC 


11812 


1907 


GCCCCCAC G UAUAACUG 


3064 


CAGTTATA GGCTAGCTACAACGA GTGGGGGC 


11813 


1909 


CCCCACGU A UAACUGGG 


3065 


CCCAGTTA GGCTAGCTACAACGA ACGTGGGG 


11814 


1912 


CACGUAUA A CUGGGGGG 


3066 


CCCCCCAG GGCTAGCTACAACGA TATACGTG 


11815 


1920 


ACUGGGGG G CGAACGAG 


3067 


CTCGTTCG GGCTAGCTACAACGA CCCCCAGT 


11816 


1924 


GGGGGCGA A CGAGACGG 


3068 


CCGTCTCG GGCTAGCTACAACGA TCGCCCCC 


11817 


1929 


CGAACGAG A CGGACGUG 


3069 


CACGTCCG GGCTAGCTACAACGA CTCGTTCG 


11818 


1933 


CGAGACGG A CGUGCUGC 


3070 


GCAGCACG GGCTAGCTACAACGA CCGTCTCG 


11819 


193 5 


AGACGGAC G UGCUGCUC 


3071 


GAGCAGCA GGCTAGCTACAACGA GTCCGTCT 


11820 


1937 


ACGGACGU G CUGCUCCU 


3072 


AGGAGCAG GGCTAGCTACAACGA ACGTCCGT 


11821 


1940 


GACGUGCU G CUCCUCAA 


3073 


TTGAGGAG GGCTAGCTACAACGA AGCACGTC 


11822 


1948 


GCUCCUCA A CAACACGC 


3074 


GCGTGTTG GGCTAGCTACAACGA TGAGGAGC 


11823 


1951 


CCUCAACA A CACGCGGC 


3075 


GCCGCGTG GGCTAGCTACAACGA TGTTGAGG 


11824 


1953 


UCAACAAC A CGCGGCCG 


3076 


CGGCCGCG GGCTAGCTACAACGA GTTGTTGA 


11825 


1955 


AACAACAC G CGGCCGCC 


3077 


GGCGGCCG GGCTAGCTACAACGA GTGTTGTT 


11826 


1958 


AACACGCG G CCGCCGCA 


3078 


TGCGGCGG GGCTAGCTACAACGA CGCGTGTT 


11827 


1961 


ACGCGGCC G CCGCAAGG 


3079 


CCTTGCGG GGCTAGCTACAACGA GGCCGCGT 


11828 


1964 


/^/^/^/^/^/^ /^^^ TV TV/^/^/^TV TV 

CGGCCGCC G CAAGGCAA 


3080 


TTGCCTTG GGCTAGCTACAACGA GGCGGCCG 


11829 


1969 


GCCGCAAG G CAACUGGU 


3081 


ACCAGTTG GGCTAGCTACAACGA CTTGCGGC 


11830 


1972 


GCAAGGCA A CUGGUUCG 


3082 


CGAACGAG GGCTAGCTACAACGA TGCCTTGC 


11831 


J- y / o 




o r\ Q o 




118 32 


1981 


CUGGUUCG G CUGCACAU 


3084 


ATGTGCAG GGCTAGCTACAACGA CGAACGAG 


11833 


1984 


GUUCGGCU G CACAUGGA 


3085 


TCCATGTG GGCTAGCTACAACGA AGCCGAAC 


11834 


1986 


UCGGCUGC A CAUGGAUG 


3086 


CATCCATG GGCTAGCTACAACGA GCAGCCGA 


11835 


1988 


GGCUGCAC A UGGAUGAA 


3087 


TTCATCCA GGCTAGCTACAACGA GTGCAGCC 


11836 


1992 


GCACAUGG A UGAAUGGC 


3088 


GCCATTCA GGCTAGCTACAACGA CCATGTGC 


11837 


1996 


AUGGAUGA A UGGCACUG 


3089 


CAGTGCCA GGCTAGCTACAACGA TCATCCAT 


11838 


1999 


GAUGAAUG G CACUGGGU 


3090 


ACCCAGTG GGCTAGCTACAACGA CATTCATC 


11839 


2001 


UGAAUGGC A CUGGGUUC 


3091 


GAACCCAG GGCTAGCTACAACGA GCCATTCA 


11840 
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2 006 




30 92 


i IGGIGAA GGCTAGCi ACAACLrA CCAGiGCC 


11841 


2010 




3093 


CLr 1 1_ i 1 GL? GGC X AGC 1 ACAACLjA (jjAAUCCAG 


11842 


2016 


T Tf A l^/"* A A A /^r^TTf^ f^f~^l~*t~* 

UL.AL.(_AACj A C_tjUCjV_Cj(j(j 


3 0 94 


CCCCjCACG GGC 1 AGC 1 ACAACOA C_i iGGlGA 


11843 


2018 


AL-CAACjAL. O UvjiLLrVjijKjrO 


3 0 95 


CL.CCL.L1L.A LKaC i AGL. i ACAAL-(jA tjiCiitj<jji 


11844 


2 02 0 


L-AACjALOU O L.CjKjjLjCjLxCI_ 


3 0 96 


GLjCCCCCG GGCiAGL.iACAAL.tjA ALLjiLiiLx 


1184 5 


202 6 




3 097 


ALGGGGGG GGC x AGC i ALAACGA CCCCGCAL 


11846 


203 3 




3 098 


A i G 1 i GCA GGC i AGC i ALAACGA GGGGGGL C 


1184 7 


2 03 5 


CC^CLCL-CjU vj CAACAUuIj 


3 099 


CGAiGiiG GGLlAGCi ALAACGA ACGGGGGG 


11848 


2 03 8 


CCCGUGCA A CAUCGGGG 


3100 


CCCCGATG GGCTAGCTACAACGA TGCACGGG 


1184 9 


204 0 


CGUGCAAC A UCGGGGGG 


3101 


CCCCCCGA GGClAGClACAACGA Gl IGCACG 




2049 


UCGGGGGG G CCGGUAAC 


3102 


Gi iACCGG GGClAGCiACAACGA CCCCCCGA 


11851 


2053 


t^r^i^t^^r^t^r^ tta a/~'/~'a/^a 
GGGGGCCG G UAACGACA 


3103 


IGxCGirA GGCl AGCiACAACGA CGGCCCCC 


11852 


2056 


GGCCGGUA A CGACACCU 


3104 


AGGTGTCG GGCTAGCTACAACGA TACCGGCC 


11853 


2059 


CGGUAACG A CACCUUAA 


3105 


TTAAGGTG GGCTAGCTACAACGA CGTTACCG 


11854 


2061 


/^TTTV TV ^^/^TV TV ^A^tTTTTTV. TV ^^/^ 

GUAACGAC A CCUUAACC 


3106 


GGTTAAGG GGCTAGCTACAACGA GTCGTTAC 


11855 


2067 


TV TV TTTTV TV /"l^TT 

ACACCUUA A CCUGCCCC 


3107 


GGGGCAGG GGCTAGCTACAACGA TAAGGTGT 


11856 


2071 


CUUAACCU G CCCCACGG 


3108 


If 1 i^n/'n^^^^ j^^^^mTV ^^^^rriTV /*ttv tv tv tv ^*<^^mm tv tv 

CCGTGGGG GGCTAGCTACAACGA AGGTTAAG 


11857 


2076 


CCUGCCCC A CGGACUGC 


3109 


f^r^TiL firry r^r^r^ f*r^f*f \ i a /^/-<m a ^ a a /~^/~* a z"**^*^^/^ a «^/^ 
GCAG i LCG GGL i AGL i ALAACGA GGGGLAGG 


11858 


2080 


CCCCACGG A CUGCUUCC 


3110 


GGAAGCAG GGCTAGCTACAACGA CCGTGGGG 


118 59 


2 083 


CACGGACU G CUUCCGGA 


3111 


TCCGGAAG GGCTAGCTACAACGA AGTCCGTG 


118 60 


2 0 93 


UUCCCjCjAA Cj CACCCCCjA 


3112 


iLGGGGiG GGL iAGCi ALAACGA ilLCGGAA 


118 61 


2 0 95 


1^ A A A A O/"' 

LCCjCjAACjC a LCCCCjjAvjKj 


3113 


LLiCGGGG GGC iAGCi ALAACGA GLilCCGG 


118 62 


2103 


ACCCCGAG G CCACUUAC 


3114 


GTAAGTGG GGCTAGCTACAACGA CTCGGGGT 


11863 


2106 


CCGAGGCC A CUUACGCA 


3115 


IGCGiAAG GGCl AGCIACAACGA GGCCiCGG 


11864 


2110 


/"« /"« A ^T TT T A /*^/~»<^ A A A /"'TT 

GGCCACUU A CGCAAAGU 


3116 


ACTTTGCG GGCTAGCTACAACGA AAGiGGCC 


11865 


2112 


CCAC U U AC G CAAAGU GC 


3117 


GCAC 1 1 1 G GGC 1 AGC 1 ACAACGA G i AAG i GG 




2117 


TTA /~ti~l^A A A ^ TT/^^^/~«TTTT^ 

UACGCAAA G UGCGGUUC 


3118 


GAACCGCA GGCTAGCTACAACGA TTTGCGTA 


11867 


2119 


y^/^/^AAA^TT ^ e"%f*r'VTTT^t~\f*f% 

CGCAAAGU G CGGUUCGG 


3119 


CCGAACCG GGCTAGCTACAACGA ACTTTGCG 


11868 


2122 


AAAGUGCG G UUCGGGGC 


3120 


GCCCCGAA GGCTAGCTACAACGA CGCACTTT 


11869 


212 9 


GGUUCGGG G CCUUGGUU 


3121 


A A 'A A ^ <^ rn tv /^rri tv t\ a tv ^ tv tv 

AACCAAGG GGCTAGCTACAACGA CCCGAACC 


11870 


213 5 


GGGCCUUG G UUAACACC 


3122 


GGTGTTAA GGCTAGCTACAACGA CAAGGCCC 


11871 


213 9 


CUUGGUUA A CACCUAGA 


3123 


TCTAGGTG GGCTAGCTACAACGA TAACCAAG 


11872 


2141 


UGGUUAAC A CCUAGAUG 


3124 


CATCTAGG GGCTAGCTACAACGA GTTAACCA 


11873 


214 7 


TV 7V /^T T TV TV T T/^ ^ TV T TTV i^T T 

ACACCUAG A UGCAUAGU 


3125 


ACTATGCA GGCTAGCTACAACGA CTAGGTGT 


118 74 


214 9 


TV /""tr T TV TV T T "A T T TV T TT T/^ 

ACCUAGAU G CAUAGUUG 


3126 


CAACTATG GGCTAGCTACAACGA ATCTAGGT 


118 75 


2151 


/^T T A TV T T/*t TV T T A /*TT TT T^^ A 

CUAGAUGC A UAGUUGAC 


3127 


/*^rn/^ TV TV ^'im tv /^rri a /^m a tv tv /^/^ a ^ tv m /^rr» tv 

GTCAACTA GGCTAGCTACAACGA GCATCTAG 


118 76 


2154 


GAUGCAUA G UUGACUAC 


3128 


GTAGTCAA GGCTAGCTACAACGA TATGCATC 


118 77 


2158 


A T T A /^T TT T/^ TV /~1T T A A T T 

CAUAGUUG A CUACCCAU 


3129 


ATGGGTAG GGCTAGCTACAACGA CAACTATG 


11878 


2161 


■m /^T TT T/HI TV ^^'I T A ^^^^^ TV T TTV TV 

AGUUGACU A CCCAUACA 


3130 


m/^mTv m^^^^ ^^^^/^mTV ^^^^ititv ^^tv tv /^/^ tv tv /^m^^TV tv /mi 

TGTATGGG GGCTAGCTACAACGA AGTCAACT 


11879 


2165 


GACUACCC A UACAGGCU 


3131 


AGCCTGTA GGCTAGCTACAACGA GGGTAGTC 


11880 


2167 


*"^TA /^/^^ ATT A A <^^/"^TTTTT 

CUACCCAU A CAGGCUUU 


3132 


AAA^^/^rn^ ^rrt A ^ <^m A ^ A A A Arn/^/^^tn a z^ 

AAAGCCTG GGCTAGCTACAACGA ATGGGTAG 


11881 


2171 


/"I A T T TV TV ^ /"IT TT TT T/^/^/^ A 

CCAUACAG G CUUUGGCA 


3133 


rn/^ /^^^ A A TV /^*TH A /^Tl TV 'A ^ i^/^ TV ^^'^r TT m TV t~rig^ 

TGCCAAAG GGCTAGCTACAACGA CTGTATGG 


11882 


2177 


^ /^/*^ /^T TT TT T/^ /*t TV /^T T A 

AGGCUUUG G CACUACCC 


3134 


GGGTAGTG GGCTAGCTACAACGA CAAAGCCT 


11883 


217 9 


/^T TT TT T^^ ^ TV /^T T A T 

GCUUUGGC A CUACCCCU 


313 5 


AGGGGTAG GGCTAGCTACAACGA GCCAAAGC 


11884 


2182 


TTTT/^/^/~« A /"'T T A /"^ f^t 1 /"^ 1^. 

UUGGCACU A CCCCUGCA 


313 6 


1 GC AGGGG GGC 1 AG C 1 AC AAC GA AGl GC CAA 


11885 


2188 


CUACCCCU G CACUGUCA 


3137 


TGACAGTG GGCTAGCTACAACGA AGGGG TAG 


11886 


219 0 


A /~'/~t/~»/^TT/~'j^ A <^T T/^T T<^ A A TT 

ACCCCUGC A CUGUCAAU 


313 8 


ATTGACAG GGCTAGCTACAACGA GCAGGGGT 


11887 


Z JL J 


rr^T Trr* a r^T T r* rir'a atrrTf ttt 

v_L-.U^jL-.AV_U UL,>iAUUUU 


J i J y 


iAi\/\A i i Lt>\ Lj^jL. i ALjv^ 1 l\K^±\i\\^\jI\ 1 




2197 


CACUGUCA A UUUUUCCA 


3140 


TGGAAAAA GGCTAGCTACAACGA TGACAGTG 


11889 


2205 


AUUUUUCC A UCUUUAAG 


3141 


CTTAAAGA GGCTAGCTACAACGA GGAAAAAT 


11890 


2214 


UCUUUAAG G UUAGGAUG 


3142 


CATCCTAA GGCTAGCTACAACGA CTTAAAGA 


11891 


2220 


AGGUUAGG A UGUAUGUG 


3143 


CACATACA GGCTAGCTACAACGA CCTAACCT 


11892 


2222 


GUUAGGAU G UAUGUGGG 


3144 


CCCACATA GGCTAGCTACAACGA ATCCTAAC 


11893 


2224 


UAGGAUGU A UGUGGGGG 


3145 


CCCCCACA GGCTAGCTACAACGA ACATCCTA 


11894 


2226 


GGAUGUAU G UGGGGGGC 


3146 


GCCCCCCA GGCTAGCTACAACGA ATACATCC 


11895 


2233 


UGUGGGGG G CGUGGAGC 


3147 


GCTCCACG GGCTAGCTACAACGA CCCCCACA 


11896 
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2235 


UGGGGGGC G UGGAGCAC 


3148 


GTGCTCCA GGCTAGCTACAACGA GCCCCCCA 


11897 


2240 


GGCGUGGA G CACAGGCU 


3149 


AGCCTGTG GGCTAGCTACAACGA TCCACGCC 


118 98 


2242 


CGUGGAGC A CAGGCUCA 


3150 


TGAGCCTG GGCTAGCTACAACGA GCTCCACG 


118 99 


2246 


GAGCACAG G CUCACCGC 


3151 


GCGGTGAG GGCTAGCTACAACGA CTGTGCTC 


11900 


2250 


ACAGGCUC A CCGCCGCA 


3152 


TGCGGCGG GGCTAGCTACAACGA GAGCCTGT 


11901 


2253 


GGCUCACC G CCGCAUGC 


3153 


GCATGCGG GGCTAGCTACAACGA GGTGAGCL 


11902 


2256 


UCACCGCC G CAUGCAAU 


3154 


TV mm/~^ TV rrn/^ /-im tv / tr 1 1 tv » tv tv /^/^ tv /~t rTi/*i Tv 

ATTGCATG GGCTAGCTACAACGA GGCGGTGA 


11903 


2258 


ACCGCCGC A UGCAAUUG 


3155 


CAATTGCA GGCTAGCTACAACGA GCGGCGGT 


11904 


2260 


CGCCGCAU G CAAUUGGA 


3156 


TCCAATTG GGCTAGCTACAACGA ATGCGGCG 


11905 


22 63 


CGCAUGCA A UUGGACUC 


3157 


GAGTCCAA GGCTAGCTACAACGA TGCATGCG 


11906 


2268 


GCAAUUGG A CUCGAGGA 


3158 


TCCTCGAG GGCTAGCTACAACGA CCAATTGC 


11907 


2279 


CGAGGAGA G CGUUGUGA 


3159 


TCACAACG GGCTAGCTACAACGA TCTCCTCG 


11908 


2281 


AGGAGAGC G UUGUGAUU 


3160 


AATCACAA GGCTAGCTACAACGA GCTCTCCT 


11909 


2284 


AGAGCGUU G UGAUUUGG 


3161 


y^y^ TV TV TV m^*^ TV ^/^^/^ITI TV /^^tfTl TV TV TV TV TV TV /^/^/^m/ 11 H 

CCAAATCA GGCTAGCTACAACGA AACGCTCT 


11910 


2287 


GCGUUGUG A UUUGGAGG 


3162 


CCTCCAAA GGCTAGCTACAACGA CACAACGC 


11911 


2296 


UUUGGAGG A CAGGGACA 


3163 


TGTCCCTG GGCTAGCTACAACGA CCTCCAAA 


11912 


2302 


GGACAGGG A CAGAUCAG 


3164 


CTGATCTG GGCTAGCTACAACGA CCCTGTCC 


11913 


2306 


AGGGACAG A UCAGAGCU 


3165 


TV /-I / 11 1 < / 'II 1 TV /^m TV /^m TV TV TV /^/^ TV /"I im /^/^rr^ 

AGCTCTGA GGCTAGCTACAACGA CTGTCCCT 


11914 


2312 


AGAUCAGA G CUCAGCCC 


3166 


GGGCTGAG GGCTAGCTACAACGA TCTGATCT 


11915 


2317 


AGAGCUCA G CCCGCUGC 


3167 


GCAGCGGG GGCTAGCTACAACGA TGAGCTCT 


11916 


2321 


CUCAGCCC G CUGCUGUU 


3168 


AACAGCAG GGCTAGCTACAACGA GGGCTGAG 


11917 


2324 


AGCCCGCU G CUGUUGUC 


3169 


GACAACAG GGCTAGCTACAACGA AGCGGGCT 


11918 


2327 


CCGCUGCU G UUGUCCAC 


3170 


GTGGACAA GGCTAGCTACAACGA AGCAGCGG 


11919 


2330 


CUGCUGUU G UCCACUAC 


3171 


GTAGTGGA GGCTAGCTACAACGA AACAGCAG 


11920 


2334 


UGUUGUCC A CUACAGAG 


3172 


CTCTGTAG GGCTAGCTACAACGA GGACAACA 


11921 


2337 


UGUCCACU A CAGAGUGG 


3173 


/^y^ TV /^tn/^m^t /^m tv /~i / ii r i tv /~i tv tv tv tv m/^/^ tv tv 

CCACTCTG GGCTAGCTACAACGA AGTGGACA 


11922 


2342 


ACUACAGA G UGGCAAAU 


3174 


ATTTGCCA GGCTAGCTACAACGA TCTGTAGT 


11923 


2345 


ACAGAGUG G CAAAUACU 


3175 


AGTATTTG GGCTAGCTACAACGA CACTCTGT 


11924 


2349 


AGUGGCAA A UACUGCCC 


3176 


GGGCAGTA GGCTAGCTACAACGA TTGCCACT 


11925 


2351 


UGGCAAAU A CUGCCCUG 


3177 


CAGGGCAG GGCTAGCTACAACGA ATTTGCCA 


11926 


2354 


CAAAUACU G CCCUGCUC 


3178 


GAGCAGGG GGCTAGCTACAACGA AGTATTTG 


11927 


2359 


ACUGCCCU G CUCCUUCA 


3179 


TGAAGGAG GGCTAGCTACAACGA AGGGCAGT 


11928 


2367 


GCUCCUUC A CCACCCUA 


3180 


TAGGGTGG GGCTAGCTACAACGA GAAGGAGC 


11929 


2370 


CCUUCACC A CCCUACCG 


3181 


CGGTAGGG GGCTAGCTACAACGA GGTGAAGG 


11930 


2375 


ACCACCCU A CCGGCUCU 


3182 


AGAGCCGG GGCTAGCTACAACGA AGGGTGGT 


1193 1 


2379 


CCCUACCG G CUCUGUCC 


3183 


GGACAGAG GGCTAGCTACAACGA CGGTAGGG 


11932 


2384 


CCGGCUCU G UCCACUGG 


3184 


CCAGTGGA GGCTAGCTACAACGA AGAGCCGG 


11933 


2388 


CUCUGUCC A CUGGUUUG 


3185 


CAAACCAG GGCTAGCTACAACGA GGACAGAG 


11934 


2392 


GUCCACUG G UUUGAUCC 


3186 


GGATCAAA GGCTAGCTACAACGA CAGTGGAC 


11935 


2397 


CUGGUUUG A UCCAUCUC 


3187 


GAGATGGA GGCTAGCTACAACGA CAAACCAG 


11936 


2401 


UUUGAUCC A UCUCCACC 


3188 


GGTGGAGA GGCTAGCTACAACGA GGATCAAA 


11937 


2407 


CCAUCUCC A CCAGAACA 


3189 


TGTTCTGG GGCTAGCTACAACGA GGAGATGG 


11938 


2413 


CCACCAGA A CAUCGUGG 


3190 


CCACGATG GGCTAGCTACAACGA TCTGGTGG 


11939 


2415 


ACCAGAAC A UCGUGGAC 


3191 


GTCCACGA GGCTAGCTACAACGA GTTCTGGT 


11940 


2418 


AGAACAUC G UGGACGUG 


3192 


CACGTCCA GGCTAGCTACAACGA GATGTTCT 


11941 


2422 


CAUCGUGG A CGUGCAAU 


3193 


ATTGCACG GGCTAGCTACAACGA CCACGATG 


11942 


2424 


UCGUGGAC G UGCAAUAC 


3194 


GTATTGCA GGCTAGCTACAACGA GTCCACGA 


11943 


242 6 


GUGtjACGU G CAAUACCU 


3195 


AvjLj i a 1 J. \j LtVjL. 1 ALjL. X AL-AAC(jA AL-O i ^^UAU 


± J. ft 


2429 


GACGUGCA A UACCUGUA 


3196 


TACAGGTA GGCTAGCTACAACGA TGCACGTC 


11945 


2431 


CGUGCAAU A CCUGUACG 


3197 


CGTACAGG GGCTAGCTACAACGA ATTGCACG 


11946 


2435 


CAAUACCU G UACGGUGU 


3198 


ACACCGTA GGCTAGCTACAACGA AGGTATTG 


11947 


2437 


AUACCUGU A CGGUGUAG 


3199 


CTACACCG GGCTAGCTACAACGA ACAGGTAT 


11948 


2440 


CCUGUACG G UGUAGGGU 


3200 


ACCCTACA GGCTAGCTACAACGA CGTACAGG 


11949 


2442 


UGUACGGU G UAGGGUCA 


3201 


TGACCCTA GGCTAGCTACAACGA ACCGTACA 


11950 


2447 


GGUGUAGG G UCAGCGGU 


3202 


ACCGCTGA GGCTAGCTACAACGA CCTACACC 


11951 


2451 


UAGGGUCA G CGGUUGUC 


3203 


GACAACCG GGCTAGCTACAACGA TGACCCTA 


11952 
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2454 


GGUCAGCG 


G 


UUGUCUCC 


3204 


GGAGACAA 


GGCTAGCTACAACGA 


CGCTGACC 


11953 


2457 


CAGCGGUU 


G 


UCUCCUUC 


3205 


GAAGGAGA 


GGCTAGCTACAACGA 


AACLGCl G 


11954 


2466 


UCUCCUUC 


G 


CAAUCAAA 


3206 


TTTGATTG 


GGCTAGCTACAACGA 


/^7\ T\/~»/^7V/^T\ 

GAAGGAGA 


11955 


2469 


CCUUCGCA 


A 


UCAAAUGG 


3207 


CCATTTGA 


/ 11 1 » TV /"^ /'II 1 1 TV TV TV i^r^ TV 

GGCTAGCTACAACGA 


IGCGAAGG 


11956 


2474 


GCAAUCAA 


A 


UGGGAGUA 


32 08 


TACTCCCA 


/"I y-i /■ 1> 1 1 TV /^m TV TV TV f^r^ TV 

GGCTAGCTACAACGA 


TTGATTGC 


11957 


2480 


AAAUGGGA 


G 


UAUGUCCU 


32 09 


AGGACAiA 




i l_v„\_Ai 1 i 


1 1 Q c: Q 


2482 


AUGGGAGU 


A 


UGUCCUGU 


3210 


/—I TV TV TV 

ACAGGACA 


CuGC 1 ALrC i A(_ AAL.(jA 


AU i UCCAi 


11959 


2484 


GGGAGUAU 


G 


UCCUGUUG 


3211 


TV TV TV /^/^ TV 

CAACAGGA 


/-irri TV rf^m tv tv tv f^i^ 7\ 

GGCTAGCTACAACGA 


Ai AL i C_CL 


11960 


2489 


UAUGUCCU 


G 


UUGCUUUU 


3212 


AAAAGCAA 


/-^ A-irri TV /^j-pi TV TV TV i^r^ tv 

GGCT AG CT AC AACG A 


A /^/^ A /"< A <T> A 

AGGACAi A 


11961 


2492 


GUCCUGUU 


G 


CUUUUCCU 


3213 


AGGAAAAG 


1 AGL. i Av^AAv-VjA 


AAv-Avj»vjAv_ 




2508 


UUCUCCUG 


G 


CAGACGCG 


3214 


CGCGTCTG 


j^/^/~«mTV /^/^m TV ^Tv TV f^f* TV 

GGCTAGCTACAACGA 


^A TV T\ TV 

CAGGAGAA 


11963 


2512 


CCUGGCAG 


A 


CGCGCGCG 


3215 


CGCGCGCG 


TV 1 1 TV y^ TV TV /^/^ TV 

GGCTAGCTACAACGA 


CTGCCAGG 


11964 


2514 


UGGCAGAC 


G 


CGCGCGUC 


3216 


GACGCGCG 


/^/^ /^m TV /-im TV TV TV TV 

GGCT AG CTAC AAC GA 


GTCTGCCA 


11965 


2516 


GCAGACGC 


G 


CGCGUCUG 


3217 


CAGACGCG 


GGCTAGCTACAACGA 


GCGTCTGC 


11966 


2518 


AGACGCGC 


G 


CGUCUGUG 


3218 


CACAGACG 


GGCTAGCTACAACGA 


GCGCGTCT 


11967 


2520 


ACGCGCGC 


G 


UCUGUGCC 


3219 


GGCACAGA 


GGCTAGCTACAACGA 


GCGCGCGT 


11968 


2524 


GCGCGUCU 


G 


UGCCUGUU 


3220 


AACAGGCA 


GGCTAGCTACAACGA 


TV y^ TV A^y^ y^y^y^ 

AGACGCGC 


11969 


2526 


GCGUCUGU 


G 


CCUGUUUG 


3221 


CAAACAGG 


GGCTAGCTACAACGA 


^ ^ TV TV /^r^ 

ACAGACGC 


11970 


2530 


CUGUGCCU 


G 


UUUGUGGA 


3222 


TCCACAAA 


GGCTAGCTACAACGA 


TV r-^ TV TV ^ 

AGGCACAG 


11971 


2534 


GCCUGUUU 


G 


UGGAUGAU 


3223 


ATCATCCA 


GGCTAGCTACAACGA 


TV TV TV TV 

AAACAGGC 


11972 


2538 


GUUUGUGG 


A 


UGAUGCUG 


3224 


CAGCATCA 


/— t /"im TV /^m TV TV TV TV 

GGCTAGCTACAACGA 


/~»/^ TV TV TV TV 

CCACAAAC 


11973 


2541 


UGUGGAUG 


A 


UGCUGUUG 


3225 


✓^TV TV TV /~^/~^ TV 

CAACAGCA 


/^^^/ 11 1 1 TV /^Tl TV TV TV /^/^ TV 

GGCTAGCTACAACGA 


CAi CCACA 


11974 


2543 


UGGAUGAU 


G 


CUGUUGGU 


3226 


ACCAACAG 


/^rr> TV i^/^m tv tv tv ^^f~^ tv 

GGCTAGCTACAACGA 


TV rny^ tv my**y~i tv 

ATCATCCA 


11975 


2546 


AUG AUG CU 


G 


UUGGUAGC 


3227 


/-^ /^m TV ^^/*1TV TV 

GCTACCAA 


/im TV *^rr» tv tv tv /^/^ "A 

GGCTAGCTACAACGA 


T\ /t TV rn/^TV rp 

AGCATCAT 


11976 


2550 


UGCUGUUG 


G 


UAGCCCAG 


3228 


CTGGGCTA 


/-^ /-^ Atm TV /~1 / 11 1 1 TV TV TV f^f^ TV 

GGCTAGCTACAACGA 


CAACAGCA 


11977 


2553 


UGUUGGUA 


G 


CCCAGGCC 


322 9 


GGCCTGGG 


GGCTAGCTACAACGA 


rp A r^r^7\ A/^A 

TACCAACA 


11978 


2559 


UAGCCCAG 


G 


CCGAGGCU 


3230 


AGCCTCGG 


^ly^ ^tm TV ^% fwry tv tv tv y^/^ tv 

GGCTAGCTACAACGA 


CTGGGCTA 


11979 


2565 


AGGCCGAG 


G 


CUGCCCUA 


3231 


rri TV 1^/^/^ TV 

TAGGGCAG 


^ A "ir Ti TV / mi tv a tv f~*t~% tv 

GGCTAGCTACAACGA 


CTCGGCCT 


11980 


2568 


CCGAGGCU 


G 


CCCUAGAG 


3232 


CTCTAGGG 


y^y^^^rriTv TV TV tv tv 

GGCTAGCTACAACGA 


AGCCTCGG 


11981 


2578 


CCUAGAGA 


A 


CCUGGUGG 


3233 


CCACCAGG 


GGCTAGCTACAACGA 


TCTCTAGG 


11982 


2583 


AGAACCUG 


G 


UGGUCCUC 


3234 


GAGGACCA 


GGCTAGCTACAACGA 


CAGGTTCT 


11983 


2586 


ACCUGGUG 


G 


UCCUCAAU 


3235 


ATTGAGGA 


GGCTAGCTACAACGA 


CACCAGGT 


11984 


2593 


GGUCCUCA 


A 


UGCAGCAU 


3236 


ATGCTGCA 


GGCTAGCTACAACGA 


TGAGGACC 


11985 


2595 


UCCUCAAU 


G 


CAGCAUCC 


3237 


GGATGCTG 


GGCTAGCTACAACGA 


TV mmy^ tv /^/^ tv 

ATTGAGGA 


11986 


2598 


UCAAUGCA 


G 


CAUCCUUG 


3238 


CAAGGATG 


GGCTAGCTACAACGA 


TGCATTGA 


11987 


2600 


AAUGCAGC 


A 


UCCUUGGC 


3239 


GCCAAGGA 


GGCTAGCTACAACGA 


y^m/^ TV r TUT 1 

GCTGCATT 


11988 


2607 


CAUCCUUG 


G 


CCGGAGUG 


3240 


CACTCCGG 


GGCTAGCTACAACGA 


CAAGGATG 


11989 


2613 


UGGCCGGA 


G 


UGCAUGGC 


3241 


GCCATGCA 


/^/^/^m TV y^tm TV TV TV /~t/*t TV 

GGCTAGCTACAACGA 


TCCGGCCA 


11990 


2615 


GCCGGAGU 


G 


CAUGGCAU 


3242 


ATGCCATG 


GGCTAGCTACAACGA 


ACTCCGGC 


11991 


2617 


CGGAGUGC 


A 


UGGCAUCC 


3243 


GGATGCCA 


GGCTAGCTACAACGA 


GCACTCCG 


11992 


2620 


AGUGCAUG 


G 


CAUCCUCU 


3244 


AGAGGATG 


GGCTAGCTACAACGA 


y^ TV y^ tv y ti i ^ 

CATGCACT 


11993 


2622 


UGCAUGGC 


A 


uccucucc 


3245 


GGAGAGGA 


GGCTAGCTACAACGA 


TV rTl/^ /~1 TV 

GCCATGCA 


11994 


2637 


CCUUCCUC 


G 


UGUUCUUC 


3246 


GAAGAACA 


GGCTAGCTACAACGA 


TV /"» 'A TV /~1 f~% 

GAGGAAGG 


11995 


2639 


UUCCUCGU 


G 


UUCUUCUG 


3247 


CAGAAGAA 


y*vm TV ^ri^ TV TV TV /^/~t TV 

GGCTAGCTACAACGA 


TV y^y^ TV TV TV 

ACGAGGAA 


11996 


2647 


GUUCUUCU 


G 


UGCUGCCU 


3248 


TV /^TV 1h 

AGGCAGCA 


/— ■ y TV y^tm tv tv tv /~»/^ tv 

GGCTAGCTACAACGA 


TV yT TV TV ^T TV TV y*t 

AGAAGAAC 


11997 


2649 


UCUUCUGU 


G 


CUGCCUGG 


3249 


CCAGGCAG 


/^/^ /' H II TV ^^fTT TV TV TV TV 

GGCTAGCTACAACGA 


TV TV TV TV ^ A 

ACAGAAGA 


11998 


2652 


UCUGUGCU 


G 


CCUGGUAC 


3250 


GTACCAGG 


GGCTAGCTACAACGA 


TV y^ y*i TV y*»Tv y^ tv 

AGCACAGA 


11999 


2 657 


GCUGCCUG 


G 


UAt_AUCAA 


32 51 


i ± A 1 O i A 


/-•/-ij^rpTV i^/~irpTv /-«7V A f^/^ A 






2659 


UGCCUGGU 


A 


CAUCAAAG 


3252 


CTTTGATG 


GGCTAGCTACAACGA 


ACCAGGCA 


12001 


2661 


CCUGGUAC 


A 


UCAAAGGC 


3253 


GCCTTTGA 


GGCTAGCTACAACGA 


GTACCAGG 


12002 


2668 


CAUCAAAG 


G 


CAAGCUGG 


3254 


CCAGCTTG 


GGCTAGCTACAACGA 


CTTTGATG 


12003 


2672 


AAAGGCAA 


G 


CUGGUCCC 


3255 


GGGACCAG 


GGCTAGCTACAACGA 


TTGCCTTT 


12004 


2676 


GCAAGCUG 


G 


UCCCUGGG 


3256 


CCCAGGGA 


GGCTAGCTACAACGA 


CAGCTTGC 


12005 


2685 


UCCCUGGG 


G 


CGGCAUAU 


3257 


ATATGCCG 


GGCTAGCTACAACGA 


CCCAGGGA 


12006 


2688 


CUGGGGCG 


G 


CAUAUGCU 


3258 


AGCATATG 


GGCTAGCTACAACGA 


CGCCCCAG 


12007 


2690 


GGGGCGGC 


A 


UAUGCUCU 


3259 


AGAGCATA 


GGCTAGCTACAACGA 


GCCGCCCC 


12008 
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2692 


GGCGGCAU A UGCUCUCU 


3260 


AGAGAGCA GGCTAGCTACAACGA ATGCCGCC 


12 009 


2694 


CGGCAUAU G CUCUCUAC 


3261 


GIAGAGAG GGL.T AGL. 1 ACAACGA AiAiGCCG 


12 010 


2701 


UGCXiCUCU A CGGCGUAU 


3262 


7\ rp TV f~^r~*t~* /~«rTi TV /"'nn TV TV T\ /^/"i TV TV TV Z^* A TV 

A 1 ACGCCG GGL. i AGL, i ACAACGA AGAGALrCA 


12 011 


2704 


UCUCUACG G CGUAUGGC 


32 63 


/-I TV rri TV x-t /~trn TV /"< /^iT^ TV TV ^ TV #^y^ rTl TV TV /"^ TV 

GCCATACG GGCTAGCTACAACGA CGTAGAGA 


12 012 


2706 


UCUACGGC G UAUGGCCG 


32 64 


CGGCCATA GGCTAGCTACAACGA GCCGTAGA 


12 013 


2708 


UACGGCGU A UGGCCGCU 


32 6 5 


AGLGGCCA GGC 1 AGC 1 ACAACGA AC^GCCLjIA 


XZ U X4 


2711 


GGCGUAUG G CCGCUACU 


32 6 6 


AGIAGCGG GGC 1 AGCl ACAACGA CAiALGCC 


12 015 


2 714 


GUAUGGCC G CUACUCCU 


32 67 


TV TV rn TV ^/^/^rn tv /^i-n tv tv tv /^/^ tv r^f~^ f~^f~^ T\. T* 7V 

AGGAGTAG GGCTAGCTACAACGA GGCCATAL 


12 016 


2 717 


UGGCCGCU A CUCCUGCU 


32 68 


TV /t TV /~t TV r^t~^f 11 It TV / tf M TV TV TV TV ^ /^/**/^ /^/^ TV 

AGCAGGAG GGCTAGCTACAACGA AGCGGCCA 


12 017 


2 72 3 


CUACUCCU G CUCCUGCU 


3269 


AGCAGGAG GGCIAGCIACAACGA AGGAGIAG 


1 O 1 Q 

J.^ UXo 


2729 


CUGCUCCU G CUGGCGUU 


3270 


AACGCCAG GGCTAGCTACAACGA AGGAGCAG 


12 019 


2733 


UCCUGCUG G CGUUACCA 


3271 


m/^/^rriTV tv /~%/^ /^m tv /*^m tv tv tv f^f^ tv tv TV /^/^ 7V 

TGGTAACG GGCTAGCTACAACGA CAGCAGGA 


12020 


2735 


CUGCUGGC G UUACCACC 


3272 


/^/^rrii^ TV tv i^/^ /^m tv /^ro tv tv tv tv tv ^ f*^ 

GGTGGTAA GGCTAGCTACAACGA GCCAGCAG 


12 021 


2738 


CUGGCGUU A CCACCACG 


32 73 


CGTGGTGG GGCTAGCTACAACGA AACGCCAG 


12 022 


2741 


GCGUUACC A CCACGGGC 


3274 


GCCCGTGG GGCTAGCTACAACGA GGTAACGC 


12023 


2744 


UUACCACC A CGGGCGUA 


3275 


TACGCCCG GGCTAGCTACAACGA GGTGGTAA 


12024 


2748 


CACCACGG G CGUACGCC 


3276 


GGCGTACG GGCTAGCTACAACGA CCGTGGTG 


12025 


2750 


CCACGGGC G UACGCCAU 


32 77 


ATGGCGTA GGCTAGCTACiVACGA GCCCGTGG 


12 026 


2752 


ACGGGCGU A CGCCAUGG 


3278 


CCATGGCG GGCTAGCTACAACGA ACGCCCGT 


12 027 


2754 


GGGCGUAC G CCAUGGAC 


32 7 9 


GTCCATGG GGCTAGCTACAACGA GTACGCCC 


12 028 


2757 


CGUACGCC A UGGACCGG 


3 2 8 0 


CCGGTCCA GGCTAGCTACAACGA GGCGTACG 


12 02 9 


2761 


CGCCAUGG A CCGGGAGA 


3 2 81 


TCTCCCGG GGCTAGCTACAACGA CCATGGCG 


12 0 3 0 


2769 


ACCGGGAG A UGGCCGCA 


3282 


TGCGGCCA GGCTAGCTACAACGA CTCCCGGT 


12031 


2772 


GGGAGAUG G CCGCAUCG 


3283 


/-t/^ TV m/^/^/^/^ /^/^ /^m TV /' ti II TV TV TV /^/^ TV /^Tv m/^nn^^rf^/^ 

CGATGCGG GGCTAGCTACAACGA CATCTCCC 


12 032 


2775 


AGAUGGCC G CAUCGUGC 


3284 


GCACGATG GGCTAGCTACAACGA GGCCAiCi 


12 03 3 


2777 


AUGGCCGC A UCGUGCGG 


3285 


CCGCACGA GGCTAGCTACAACGA GCGGCCAT 


12 034 


2780 


GCCGCAUC G UGCGGAGG 


3286 


CCTCCGCA GGCTAGCTACAACGA GATGCGGC 


12035 


2782 


CGCAUCGU G CGGAGGCG 


3287 


CGCCTCCG GGCTAGCTACAACGA ACGATGCG 


12 036 


2788 


GUGCGGAG G CGUGGUUU 


3288 


TV TV TV TV y^/^ /^rr> TV /^rr» tv tv tv /^/^ tv /'ii i ij^/^^ tv y^ 

AAACCACG GGCTAGCTACAACGA CTCCGCAC 


12037 


2790 


GCGGAGGC G UGGUUUUU 


328 9 


TV TV TV TV TV /^/^ TV /~i /^m TV /~^m TV TV "A f^f^ TV /"I m /~^f^ 

AAAAACCA GGCTAGCTACAACGA GCCTCCGC 


12 03 8 


2793 


GAGGCGUG G UUUUUGUA 


32 90 


TACAAAAA GGCTAGCTACAACGA CACGCCTC 


12 03 9 


2799 


UGGUUUUU G UAGGUCUA 


3291 


TAGACCTA GGCTAGCTACAACGA AAAAACCA 


12 040 


2803 


UUUUGUAG G UCUAGCAC 


3292 


GTGCTAGA GGCTAGCTACAACGA CTACAAAA 


12041 


2808 


UAGGUCUA G CACUCUUG 


3293 


CAAGAGTG GGCTAGCTACAACGA TAGACCTA 


12 042 


2810 


GGUCUAGC A CUCUUGAC 


3294 


GTCAAGAG GGCTAGCTACAACGA GCTAGACC 


12043 


2817 


CACUCUUG A CCUUGUCA 


3295 


TGACAAGG GGCTAGCTACAACGA CAAGAGTG 


12 044 


2822 


UUGACCUU G UCACCAUA 


3296 


TATGGTGA GGCTAGCTACAACGA AAGGTCAA 


12 045 


2825 


ACCUUGUC A CCAUACUA 


3297 


TAGTATGG GGCTAGCTACAACGA GACAAGGT 


12046 


2828 


UUGUCACC A UACUACAA 


3298 


TTGTAGTA GGCTAGCTACAACGA GGTGACAA 


12047 


2830 


GUCACCAU A CUACAAAG 


3299 


CTTTGTAG GGCTAGCTACAACGA ATGGTGAC 


12048 


2833 


ACCAUACU A CAAAGUGU 


3300 


TV TV /^rfif tirt^^ y^/^/^m tv y^m tv tv tv tv tv m tv m/^/^rn 

ACACTTTG GGCTAGCTACAACGA AGTATGGT 


12049 


2838 


ACUACAAA G UGUUCCUC 


33 01 


TV /~i TV TV TV /^/^ /^rri 7V ^ v^rri ^ tv tv /~*/^ TV 1 1 M 1 irri/^rri TV rn 

GAGGAACA GGCTAGCTACAACGA TTTGTAGT 


12 050 


2840 


TTTV r^Tk TV TV /^T T T TT /^T T/^^ 

UACAAAGU G UUCCUCGC 


33 02 


/— TV /~1 TV TV /— t /~irn TV /~irn TV TV TV f^f^ Ts. TV /*^r"¥irT1''ri/^rri 7V 

GCGAGGAA GGCTAGCTACAACGA ACTTTGTA 


12 051 


2847 


UGUUCCUC G CUAGGCUC 


33 03 


f~\ TV Aim TV /I /-i /-inri tv /^m TV tv tv ^ a /^/^ tv tv a 

GAGCCTAG GGCTAGCTACAACGA GAGGAACA 


12 0 52 


2852 


CUCGCUAG G CUCAUAUG 


3304 


/~i TV m TV m/*i TV r^rf^ A^m tv tv /*i tv tv /^/^ tv /^rrv tv tv 

CATATGAG GGCTAGCTACAACGA CTAGCGAG 


12 053 


2856 


CUAGGCUC A UAUGGUGG 


3305 


CCACCATA GGCTAGCTACAACGA GAGCCTAG 


12 054 


2858 


AGGCUCAU A UGGUGGUU 


33 06 


TV TV TV /^/^ TV /I /I rf^rn TV / tf 1 1 TV TV TV /"l/^ TV TV ITl/^ TV /^/'IITI 

AACCACCA GGCTAGCTACAACGA ATGAGCCT 


12055 


O Q T 
Zoo J. 




o ok) f 


i AA\_L, A i AtjTV_ i I\\^±\i\\^KjI\ L-rt. 1 A 1 Vj/iVj 


1 O n c: C 
± Z U D C5 


2864 


AUAUGGUG G UUGCAAUA 


3308 


TATTGCAA GGCTAGCTACAACGA CACCATAT 


12057 


2867 


UGGUGGUU G CAAUACCU 


3309 


AGGTATTG GGCTAGCTACAACGA AACCACCA 


12058 


2870 


UGGUUGCA A UACCUUAU 


3310 


ATAAGGTA GGCTAGCTACAACGA TGCAACCA 


12059 


2872 


GUUGCAAU A CCUUAUCA 


3311 


TGATAAGG GGCTAGCTACAACGA ATTGCAAC 


12060 


2877 


AAUACCUU A UCACCAGA 


3312 


TCTGGTGA GGCTAGCTACAACGA AAGGTATT 


12061 


2880 


ACCUUAUC A CCAGAGCC 


3313 


GGCTCTGG GGCTAGCTACAACGA GATAAGGT 


12062 


2886 


UCACCAGA G CCGAGGCG 


3314 


CGCCTCGG GGCTAGCTACAACGA TCTGGTGA 


12063 


2892 


GAGCCGAG G CGCAGUUG 


3315 


CAACTGCG GGCTAGCTACAACGA CTCGGCTC 


12064 
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2894 


GCCGAGGC G CAGUUGCA 


3316 


IGCAACIG GGC 1 AGCi ACAACGA GCCICGGC 


12 065 


2897 


GAGGt-tjCA G UUGuAAGU 


3317 


ACiiGCAA GGLi AGCi ACAACGA IGCGCCiC 


12 066 


2900 


GCGCAGUU G CAAGUGUG 


3318 


CAC AC 1 i G GGC i AGC i ACAACGA AAC 1 GCGC 


12 067 


2 904 


AGUUGCAA G UGUGGAUL 


3319 


GAiCCACA GGCi AGCI ACAACGA liGCAACi 


12 0 68 


2906 


UUGUAAGU G UGGAULCC 


33 2 0 


GCrGAiCCA GGC i AGCi ACAACGA ACiiGCAA 


12 0 69 


2910 


AAGUGUGG A UGGGGGGG 


3321 


GGGGGGGA GGC i AGC i ACAACGA C C ACAC i i 


12070 


292 3 


GGGGGUGA A GGUUGGGG 


3322 


CCCGAACG GGC i AGC i ACAACGA i GAGGGGG 


12071 


292 5 


GGGUGAAG G UUGGGGGG 


3323 


CCCCCGAA GGCl AGCi ACAACGA GiiGAGGG 


12072 


2936 


CGGGGGGG G CGCGGUGC 


3324 


GCACCGCG GGCTAGCTACAACGA CCCCCCCG 


12073 


293 8 


GGGGGGGC G CGGUGCCA 


3325 


rpoo/^ A /^/*»/^ /^/^/^rnA/^/"'»TiAOA A/^/^ A C^f^f^f^r^i^f^r* 

TGGCACCG GGCTAGCTACAACGA GCCCCCCC 


12074 


2 941 


GGGGCGCG G UGCCAUCA 


33 2 6 


TGATGGCA GGCTAGCTACAACGA CGCGCCCC 


12075 


2943 


GGCGCGGU G CCAUCAUU 


332 7 


AATGATGG GGCTAGCTACAACGA ACCGCGCC 


12 076 


2 946 


GCGGUGCC A UCAUUCUC 


3328 


0 A /~1 A A mo A OOOT* A 0 Orn A 0 A A 00 A ^ 7y /~> 

GAGAATGA GGCTAGCTACAACGA GGCACCGC 


12 077 


2 94 9 


/~'TT/^/^/~' A TT/^ A T TT Tj'^T T/^/^T T/~> 

GUGCCAUC A UUCUCCUC 


3329 


OAOOAOAA OOOm A 0 Om A 0 A A 00 A O A rpO O O A O 

GAGGAGAA GGCTAGCTACAACGA GATGGCAC 


12 078 


2958 


T TT T/^ ff T/^/^T T/*^ Ti /^/■'IT T/^T T/*1T T/^ 

UUCXJCCUC A CGUGUGUG 


3330 


/^TV TV ^ TV ^^/^^^mTV ^^/^rriTV TV TV TV A*1 TV TV TV TV 

CACACACG GGCTAGCTACAACGA GAGGAGAA 


12079 


2960 


^^T T A*l Ti. rf^ T T^^T T^T T^^^T T 

CUCCUCAC G UGUGUGGU 


3331 


TV ^^/^ TV ^ TV TV ^ / 11 11 TV J^y^mTV TV TV TV ^^m^^ TV tf^^^ TV 

ACCACACA GGCTAGCTACAACGA GTGAGGAG 


12080 


2962 


CCUCACGU G UGUGGUCC 


3332 


GGACCACA GGCTAGCTACAACGA ACGTGAGG 


12081 


2 964 


UCACGUGU G UGGUCCAC 


3333 


GTGGACCA GGCTAGCTACAACGA ACACGTGA 


12 0 82 


2 967 


CGUGUGUG G UCCACCCA 


3334 


TGGGTGGA GGCTAGCTACAACGA CACACACG 


12 0 83 


2 971 


TT/^TT/~'/^TTi^/~' A /^/~'/^A/~'A/^/~' 

UGUGGUCC A CCCAGAGC 


333 5 


oorn/^mooo ooorn a oorn a 0 a a 00 a ooaooaoa 

GC i C i GGG GGC i AGC i AC AAC GA GGAC CAC A 


12 084 


2978 


A /^/~»/^ A /"I A /^TTA A TT/~»T TT T 

CACCCAGA G CUAAUCUU 


333 6 


TV TV TV mrrt TV /^rn TV /^rri TV TV TV /^/^ TV xxM^rxyf^t^f^rv^f^ 

AAGATTAG GGCTAGCTACAACGA TCTGGGTG 


12 085 


2 982 


A O A /^T T A A T T/*^ TT TT Tf* A /~» 

v_AGAGCUA A UCUUUGAC 


3337 


OrnOAAAOA O OOrn A O OTi A O A A OO A rri AO/ " 1 1 OTIO 

GTCAAAGA GGCTAGCTACAACGA TAGCTCTG 


12 086 


2989 


A A T TT TT Ty^ A A T T/^ A /^/^ A 

AAUCuUUG A CAUCACCA 


3338 


rnoomOAmo ooom a 00m a OA a 00 a OAAAOAinm 

TGGTGATG GGCTAGCTACAACGA CAAAGATT 


12087 


2991 


T T/T TT TT TO A A TT/^AO/^AAA 

UCUUUGAC A UCACCAAA 


33 3 9 


mmrnoornoA ooom a oom a oa a oo a oitioaaaoa 

TTTGGTGA GGCTAGCTACAACGA GTCAAAGA 


12 088 


2994 


T TT T/"* A /"< A T T/^ A /~«/^ A A A A T TT T 

UUGACAUC A CCAAAAUU 


3340 


AArnrnrnrnoo oooit< a ooti a 0 a a 00 a oat«o<t>oaa 

AATTTTGG GGCTAGCTACAACGA GATGTCAA 


12 089 


3000 


TT<^AO*^AAA A T Tf T A T T/^* T/^ 

UCACCAAA A UUAUGCUC 


3341 


OAOOATIAA OOOT" AOOT" A OA A 00 A •T"T"T>00nr<0 A 

GAGCA i AA GGC 1 AGC i ACAACGA i i i GG i GA 


12 090 


3003 


<^OAAAATTTT A T T/^ TO/^ /^<^ 

CCAAAAUU A UGCUCGCC 


3342 


ooom A oorn A o A A oo A a a mmmmoo 

GGCGAGCA GGCTAGCTACAACGA AATTTTGG 


12091 


3005 


AAAATTTTATT r* /^TT/^O/^/^ATT 

AAAAUUAU G CUCGCCAU 


3343 


TiL.rr\r*r^r^r*T<r* ooomAoomAOA aooa ahia a»I"i"|wi'i 
ATGGCGAG GGCTAGCTACAACGA ATAATTTT 


12092 


3009 


TTTTATT/*10TT/^ ^ OOATTA^^TO 

UUAUGCUC G CCAUACUC 


3344 


OAomAmoo ooomA oom a oa a oo a OAOOAmAA 

GAGTATGG GGCTAGCTACAACGA GAGCATAA 


12093 


3 012 


UGCUCGCC A UACUCGGC 


3345 


f*^ /^/^ TV TV /^/*^/^rr» tv tv tv tv /^/**« tv /^/~^ f^/^ tv tv 

GCCGAGTA GGCTAGCTACAACGA GGCGAGCA 


12094 


3 014 


CUCGCCAU A CUCGGCCC 


3346 


^ /"t^^ TV /*< / 11 1 1 TV / 1 1 TV TV TV /^/^ TV TV m/^/** #^/^ TV ^ 

GGGCCGAG GGCTAGCTACAACGA ATGGCGAG 


12095 


3019 


CAUACUCG G CCCGCUCA 


3347 


TGAGCGGG GGCTAGCTACAACGA CGAGTATG 


12096 


302 3 


CUCGGCCC G CUCAUGGU 


3348 


ACCATGAG GGCTAGCTACAACGA GGGCCGAG 


12 0 97 


3 02 7 


GCCCGCUC A UGGUGCUC 


3349 


GAGCACCA GGCTAGCTACAACGA GAGCGGGC 


12 0 98 


303 0 


CGCUCAUG G UGCUCCAG 


33 50 


/ • SI H TV TV /^/^/^rr» TV ^^rn TV TV tv /^/^ tv tv rrii^ tv /^/^/^ 

CTGGAGCA GGCTAGCTACAACGA CATGAGCG 


12099 


3032 


/^T T/^TV T T^i^T T T/"* TV 

CUCAUGGU G CUCCAGGC 


33 51 


GCCTGGAG GGCTAGCTACAACGA ACCATGAG 


12100 


3 03 9 


UGCUCCAG G CUGGUAUA 


33 52 


m TV m TV /"•j^ TV i^/"i ^^rr^ tv /nit tv tv tv ^^/^ tv /^m/^/^ tv tv 

TATACCAG GGCTAGCTACAACGA CTGGAGCA 


12101 


3 043 


/~</~1 A /^/~« /~«T T*^ /~< TTA TTA A A 

CCAGGCUG G UAUAGCAA 


33 53 


mmoomAmA ooom A oom a o A a oo a t^/'^/^rryf^/^ 

TTGCTATA GGCTAGCTACAACGA CAGCCTGG 


12102 


3045 


A i^/^/^ T/^/^TT A TTAO/^AAAA 

AGGCUGGU A UAGCAAAA 


33 54 


1 1 M 1 II 1 II 1 /'ll 1 1 H /"t^^ TV /^m TV TV TV t^f^ TV TV TV A^/'H It 

TTTTGCTA GGCTAGCTACAACGA ACCAGCCT 


12103 


3048 


^*IT T/^^TTTV T TTV #^ TV. TV TV TV /^TTJ^ 

CUGGUAUA G CAAAAGUG 


3355 


TV / lilt III II 1 ^ /'HI 11 Ik TV /^ TV TV TV ITI TV ITl TV TV 

CACTTTTG GGCTAGCTACAACGA TATACCAG 


12104 


3054 


TTA/^/^AAAA TT/^/^/^/^/~l A 

UAGCAAAA G UGCCGGAC 


33 56 


r^rwyrsf^f^f^r^i^ ooomAoomAOA aooa mmmmoomA 

GTCCGGCA GGCTAGCTACAACGA TTTTGCTA 


12105 


30 56 


A A A A /"'TT /"< /"»/^ A /^IT TT T 

GCAAAAGU G CCGGACUU 


33 57 


T< t\. r^rr\ r^i^ ooom a oom a o a a oo a Aommmmoo 
AAG i C CGG GGC i AGC i ACAACGA AC i i i i GC 


12106 


3061 


A T T/"* Z^* A /"'T TTTT Ty^T T/^/^ 

AGUGCLGG A CUuUGUGC 


33 58 


OOAOA AAO ooom A oom A O A A OO A f^/'^r'* f^Ti f^T^ 

GCACAAAG GGC i AGC i ACAACGA CCGGC AC i 


12107 


3066 


O A /^T TT TT T T T<^/^/^i^/^ /"T T 

CGGACUUU G UGCGGGCU 


33 59 


A o ("^ r"* a ooom a oom aoaaooa aaa r^*T\r^i^r* 

AGCCCGCA GGCTAGCTACAACGA AAAGTCCG 


12108 


3 0 68 


GACUUUGU G CGGGCUCA 


33 60 


TTyf^ TV f^f^f^ /^/^/^rT> TV /"'<f T1 TV /"^ TV TV /~1/*1 TV TV /^ TV ^ TV t'M"\ t/*^ 

TGAGCCCG GGCTAGCTACAACGA ACAAAGTC 


12109 


3 0 72 


UUGUGCGG G CUCAAGGG 


33 61 


OOOmmOAO OOOmAOOTiAOA aoo a ooooaoaa 

CC C i i GAG GGC i AGC i ACAACGA CCGCACAA 


12110 


3 081 


OTTOAAOO/"* T T/^ A TT/^li^/^tTT 

CUCAAGGG G UCAUCCGU 


33 62 


AOOOAmoA ooom A oom A o A A oo A ooornrriOAO 

ACGGATGA GGCTAGCTACAACGA CCCTTGAG 


12111 






J J o ^ 


T'TT' a r'/'ir' a r'rT"T'a<^r^T'a/^aar^r'a r'ar^r'<^/^T"P 


J. z ± ±^ 


3088 


GGUCAUCC G UGAAUGCA 


3364 


TGCATTCA GGCTAGCTACAACGA GGATGACC 


12113 


3092 


AUCCGUGA A UGCAUUUU 


3365 


AAAATGCA GGCTAGCTACAACGA TCACGGAT 


12114 


3094 


CCGUGAAU G CAUUUUGG 


3366 


CCAAAATG GGCTAGCTACAACGA ATTCACGG 


12115 


3096 


GUGAAUGC A UUUUGGUG 


3367 


CACCAAAA GGCTAGCTACAACGA GCATTCAC 


12116 


3102 


GCAUUUUG G UGCGGAAA 


3368 


TTTCCGCA GGCTAGCTACAACGA CAAAATGC 


12117 


3104 


AUUUUGGU G CGGAAAGU 


3369 


ACTTTCCG GGCTAGCTACAACGA ACCAAAAT 


12118 


3111 


UGCGGAAA G UCGGUGGG 


3370 


CCCACCGA GGCTAGCTACAACGA TTTCCGCA 


12119 


3115 


GAAAGUCG G UGGGGGGC 


3371 


GCCCCCCA GGCTAGCTACAACGA CGACTTTC 


12120 
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3122 


GGUGGGGG 


G 


CAAUAUGU 


33 72 


TV /— 1 ^ m 7\ H II 1 \/~* 

ACATATTG 


GGL. 1 AGC 1 AC AACvjf A 


CCCCCACC 




3125 


GGGGGGCA 


A 


UAUGUCCA 


33 73 


TGGACATA 


GGL 1 AGC i AL. AAL-ljrA 


iCfCCCCCC 




3127 


GGGGCAAU 


A 


UGUCCAAA 


3374 


r 7 11 ! 1 rn TV 1^ TV 

TTTGGACA 


GGC i AGL. i AL. AALlaA 


Ai iQjCCCC 


12123 


3129 


GGCAAUAU 


G 


UCCAAAUG 


33 75 


CA 1. I 1 GQj A 


GGC i AGV- i AL,AAt-(jA 


AT" A' 1" VC^C^C 
Ai Ai i CrCC 




3135 


AUGUCCAA 


A 


UGGCCUUC 


33 76 


/^TV TV f^f^ /~^f~^ TV 

GAAGGCCA 


GGC 1 AGt- i AL-AAL.GA 


i i CxCjACA i 




3138 


UCCAAAUG 


G 


CCUUCAUG 


33 77 


CAIGAALjG 


CjLjC 1 AGC i AUAAQ^VjA 


CAi i i kiVjA 


xz ±z 0 


3144 


UGGCCUUC 


A 


UGAAGUUG 


3378 


T\ TV /^mrn/^ TV 

CAACTTCA 


GGL- i AGC i AL-AACGA 


GAACjCiCCA 


Xz Xz / 


3149 


UUCAUGAA 


G 


UUGGCCGA 


3379 


TCGGCCAA 


GGL i AGL i AL. AACGA 


1 1 II 1 A rp/-» TV A 

i i CAitjAA 


XZ X Z 0 


3153 


UGAAGUUG 


G 


CCGAAUUG 


3380 


CAATTCGG 


/"« /— irri A /nil A A A f^t~* A 

GGC i AGC i ACAAl,GA 


/-•A A f^llll llf^A 

CAACi iCA 


Xz Xz ^7 


3158 


UUGGCCGA 


A 


UUGAAAGG 


3 3 81 


/-i<-~>f| M 1 II 1 t/^7V TV 


/-I /^rp A / v| 1 A A A f~*r^ A 

GGv- X AGC 1 Av-JVAv-VjA 


1 CVjxjCCAA 


XzXoU 


3166 


AUUGAAAG 


G 


UACGUCCG 


33 82 


/-^/"^ TV y^/^m TV 

CGGACGTA 


GGCTAGCTACAACGA 


CTTTCAAT 


Xz X JX 


3168 


UGAAAGGU 


A 


CGUCCGUC 


3383 


GACGGACG 


GGCTAGCTACAACGA 


ACCTTTCA 


12132 


3170 


AAAGGUAC 


G 


UCCGUCUA 


3384 


m TV "A r^r^/^ tv 

TAGACGGA 


GGCTAGCTACAACGA 


GTACCTTT 


Xz X J J 


3174 


GUACGUCC 


G 


UCUAUGAC 


3385 


xtrrt/^ TV m TV T\ 

GTCATAGA 


i^m TV /~« /tin TV /—I "A TV f-*f~t A 

GGCTAGCTACAACGA 


GGACGTAC 


12134 


3178 


GUCCGUCU 


A 


UGACCACC 


3386 


GGTGGTCA 


/-I ^ /nil TV /* H ri TV TV TV /^/^ TV 

GGCTAGCTACAACGA 


AGACGGAC 


12135 


3181 


CGUCUAUG 


A 


CCACCUCA 


3387 


TGAGGTGG 


GGCTAGCTACAACGA 


TV m TV y^ TV /^y*^ 

CATAGACG 


12136 


3184 


CUAUGACC 


A 


CCUCACUC 


3388 


GAGTGAGG 


y*irr» Tv TV TV tv a^/^ tv 

GGCTAGCTACAACGA 


GGTCATAG 


12137 


3189 


ACCACCUC 


A 


CUCCACUG 


338 9 


CAGTGGAG 


TV /^rrr TV TV 7\ f^r^ 7V 

GGCTAGCTACAACGA 


CACiCi i CjjCj i 


121 3 8 


3194 


CUCACUCC 


A 


CUGCAGGA 


3390 


TCCTGCAG 


GGCTAGCTACAACGA 


GGAGTGAG 


12139 


3197 


ACUCCACU 


G 


CAGGACUG 


33 91 


CAGTCCTG 


/^r^/^m TV /"^m TV TV TV /^/^ ^ 

GGCT AG CT AC AACG A 


AGTGGAGT 


12 140 


3202 


ACUGCAGG 


A 


CUGGGCCC 


33 92 


GGGCCCAG 


/---I /—» /^r-ri TV /~irri A /—I A A r~'/~^ A 

GGC 1 AGC 1 ACAALCjjA 


CCiClCACTi 


12141 


3207 


AGGACUGG 


G 


CCCACACA 


33 93 


TGTGTGGG 


GGCTAGCTACAACGA 


CCAGi CCi 


12142 


3211 


CUGGGCCC 


A 


CACAGGUC 


33 94 


GACCTGTG 


/^/^f~*rn TV ^ /"trn A A A r^f* A 

GGCTAGCTACAACGA 


GGGCCCAG 


12143 


3213 


GGGCCCAC 


A 


CAGGUCUA 


33 95 


mTv /— ^ TV r^r^rx^/-* 
TAGACCTG 


/—I /— » /— »rri A /^rri A f* A A f^f* A 

GGCTAGCj. acaacga 


\J 1 LrCrtjCCC 


Xz X44 


3217 


CC AC AC AG 


G 


UCUACGAG 


3396 


t M\\ /T /—I m TV TV 

CTCGTAGA 


GGCT AG CT AC AAC G A 


C i G i G i GLt 


Xz X4 b 


3221 


ACAGGUCU 


A 


CGAGACCU 


3397 


AGGTCTCG 


GGC i AGC i ACAACtjA 


AtjACC i Cj i 


Xz X4 0 


3226 


UCUACGAG 


A 


CCUGGCGG 


3398 


CCGCCAGG 


rvm TV <^ / til 1 TV /~l TV A f^/^ TV 

GGCTAGCTACAACGA 


r^rrif-^c**!^ A A 

CICGIAGA 


12147 


3231 


GAGACCUG 


G 


CGGUAGCG 


3399 


CGCTACCG 


f^f* /■<ri'l TV / «|l A A A t^t^ TV 

GGCTAGCTACAACGA 


CAGGTCTC 


XzX4o 


3234 


ACCUGGCG 


G 


UAGCGGUC 


3400 


TV /*T/^/^ 1 i TV 

GACCGCTA 


^/~</^m A /—I / If H TV ^ A TV f^f^ TV 

GGCTAGCTACAACGA 


CGCCAGGT 


XzX4y 


3237 


UGGCGGUA 


G 


CGGUCGAG 


3401 


CTCGACCG 


/^m TV /^rr» TV /~i TV TV f^r^ tv 

GGCTAGCTACAACGA 


TACCGCCA 


12150 


3240 


CGGUAGCG 


G 


UCGAGCCC 


3402 


GGGCTCGA 


GGCT AG CT AC AACG A 


CGCTACCG 


12151 


3245 


GCGGUCGA 


G 


CCCGUCGU 


3403 


ACGACGGG 


GGCTAGCTACAACGA 


TCGACCGC 


12152 


3249 


UCGAGCCC 


G 


UCGUCUUC 


3404 


GAAGACGA 


/^/■^/■li 1 1 TV TV TV TV /~1 TV 

GGCTAGCTACAACGA 


GGGCTCGA 


12153 


3252 


AGCCCGUC 


G 


UCUUCUCC 


3405 


GGAGAAGA 


/^/^ /^rn TV tv tv tv tv 

GGCTAGCTACAACGA 


GACGGGCT 


12154 


3262 


CUUCUCCG 


A 


CAUGGAAA 


3406 


TTTCCATG 


jT*^ /*! rn TV /*i /^m tv /~i tv tv /~i tv 

GGC TAG CT AC AAC GA 


^1 TV TV TV 

CGGAGAAG 


12155 


3264 


UCUCCGAC 


A 


UGGAAAUC 


3407 


GATTTCCA 


/^/^ /^rn TV <^ / llfl TV TV TV /^/t TV 

GGCTAGCTACAACGA 


/— trn * /—I A /"» A 

GT CGGAGA 


12156 


3270 


ACAUGGAA 


A 


UCAAGAUC 


34 08 


GATCTTGA 


/— i /— t /-irn TV / ti 1 1 TV TV TV /^/^ TV 

GGCTAGCTACAACGA 


TTCCATGT 


12157 


3276 


AAAUCAAG 


A 


UCAUCACC 


3409 


GGTGATGA 


/-t /^m TV y 11 11 TV /~t TV TV r^f^ tv 

GGCTAGCTACAACGA 


CTTGATTT 


12158 


3279 


UCAAGAUC 


A 


UCACCUGG 


3410 


CCAGGTGA 


GGCTAGCTACAACGA 


y*^ TV nrt /^rr^rti/^ tv 

GATCTTGA 


12159 


3282 


AGAUCAUC 


A 


CCUGGGGG 


3411 


CCCCCAGG 


y^/^ /^m TV /^m tv tv tv /^/^ tv 

GGCTAGCTACAACGA 


« TV rn/^ TV m^rri 

GATGATCT 


12160 


3295 


GGGGGGAG 


A 


CACCGCGG 


3412 


CCGCGGTG 


y-Hm ^ / im TV TV TV TV 

GGCTAGCTACAACGA 


CTCCCCCC 


12161 


32 97 


GGGGAGAC 


A 


CCGCGGCG 


3413 


CGCCGCGG 


/*tm TV /~irr» TV TV TV /^f^ TV 

GGCTAGCTACAACGA 


Gi Ci CCCC 


12 162 


3300 


GAGACACC 


G 


CGGCGUGU 


3414 


TV TV f^/^ 

ACACGCCG 


/-< / If 1 1 TV /^i^rr* "A TV TV TV 

GGCT AG CT AC AACG A 


/— 1 /"I iTi /-I rp /—I rp/~i 

GGTGTCTC 


12163 


3303 


ACACCGCG 


G 


CGUGUGGG 


3415 


^^^^^ TV /^^^ 

CCCACACG 


/^/^/^m TV / 1M » TV /~* TV TV /^/** "A 

GGCTAGCTACAACGA 


CGCGGTGT 


12164 


3305 


ACCGCGGC 


G 


UGUGGGGA 


3416 


TCCCCACA 


GGCTAGCTACAACGA 


GCCGCGGT 


12165 


3307 


CGCGGCGU 


G 


UGGGGACA 


3417 


TGTCCCCA 


/^/^/^rr»A il 1 1 A A A f*r^ A 

GGCTAGCTACAACGA 


ACGCCGCG 


Xz X ob 


3313 


GUGUGGGG 


A 


CAUCAUUA 


3418 


TAATGATG 


/*^/^ /^m TV /^m TV TV TV TV 

GGCTAGCTACAACGA 


CCCCACAC 


12167 


3315 




A 


TTr~" ST TT TAT T/^ 


o f± ± y 


v_«. i 1 


/-I /-»m A /-2 r^rp A pi A A /-t/-^ TV 


^Jj 1 ^ V_ ^ V_J-iv_ 


12168 


3318 


GGGACAUC 


A 


UUAUGGGU 


3420 


ACCCATAA 


GGCTAGCTACAACGA 


GATGTCCC 


12169 


3321 


ACAUCAUU 


A 


UGGGUCUA 


3421 


TAGACCCA 


GGCTAGCTACAACGA 


AATGATGT 


12170 


3325 


CAUUAUGG 


G 


UCUACCUG 


3422 


CAGGTAGA 


GGCTAGCTACAACGA 


CCATAATG 


12171 


3329 


AUGGGUCU 


A 


CCUGUCUC 


3423 


GAGACAGG 


GGCTAGCTACAACGA 


AGACCCAT 


12172 


3333 


GUCUACCU 


G 


UCUCCGCC 


3424 


GGCGGAGA 


GGCTAGCTACAACGA 


AGGTAGAC 


12173 


3339 


CUGUCUCC 


G 


CCCGAAGG 


3425 


CCTTCGGG 


GGCTAGCTACAACGA 


GGAGACAG 


12174 


3357 


GGAGGGAG 


A 


UACUCCUA 


3426 


TAGGAGTA 


GGCTAGCTACAACGA 


CTCCCTCC 


12175 


3359 


AGGGAGAU 


A 


CUCCUAGG 


3427 


CCTAGGAG 


GGCTAGCTACAACGA 


ATCTCCCT 


12176 
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3368 


CUCCUAGG 


A 


CCAGCCGA 


3428 


TCGGCTGG 


/— < /-i TV y^if T 1 TV ^ TV /~^/^ TV 

GGCTAGCTACAACGA 


CCTAGGAG 


12177 


3372 


UAGGACCA 


G 


CCGACAGU 


3429 


ACTGTCGG 


/—* TV /"in 1 TV TV TV TV 

GGCTAGCTACAACGA 


TGGTCCTA 


12178 


3376 


ACCAGCCG 


A 


CAGUCUUG 


3430 


CAAGACTG 


/-^ y-n /^m TV /*~inn TV "A TV /^/^ TV 

GGCTAGCTACAACGA 


CGGCTGGT 


9 


3379 


AGCCGACA 


G 


UCUUGAGG 


3431 


CCTCAAGA 


GGCTAGCTACAACGA 


TGTCGGCT 


12 180 


3389 


CUUGAGGG 


G 


CAGGGGUG 


3432 


CACCCCTG 


GGCTAGCTACAACGA 


CCCTCAAG 


12181 


3395 


GGGCAGGG 


G 


UGGCGACU 


3433 


AGTCGCCA 


GGCTAGCTACAACGA 


CCL.iGL.H_ 


12182 


3398 


CAGGGGUG 


G 


CGACUCCU 


3434 


AGGAGTCG 


GGC 1 AGC i AC AACCitA 


CACCCCIG 


±^ lo J 


3401 


GGGUGGCG 


A 


CUCCUCGC 


3435 


GCGAGGAG 


/-^ /— irn TV /^rri TV TV TV TV 

GGCTAGCTACAACGA 


CGCCACCC 


12 184 


3408 


GACUCCUC 


G 


CGCCCAUU 


3436 


TV TV mA^/^/^/^i^ 

AATGGGCG 


/^X^m TV / 1/ 1 1 TV "A TV f^f^ TV 

GGCTAGCTACAACGA 


TV /"< ^ TV /^Tl 

GAGGAGTC 


12 185 


3410 


CUCCUCGC 


G 


CCCAUUAC 


34 3 7 


GTAATGGG 


/"•^/"tmTV /^rri tv Tv "?v r^f* TV 

GGCTAGCTACAACGA 


GCGAGGAG 


12186 


3414 


UCGCGCCC 


A 


UUACGGCC 


3438 


GGCCGTAA 


GGCTAGCTACAACGA 


GGGCGCGA 


12187 


3417 


CGCCCAUU 


A 


CGGCCUAC 


3439 


GTAGGCCG 


GGCTAGCTACAACGA 


AATGGGCG 


12188 


3420 


CCAUUACG 


G 


CCUACUCC 


3440 


GGAGTAGG 


/-^ /-^ y^rn TV /^m tv tv tv r~t t\ 

GGCTAGCTACAACGA 


CGTAATGG 


12189 


3424 


UACGGCCU 


A 


CUCCCAAC 


3441 


GTTGGGAG 


GGCTAGCTACAACGA 


TV y^ y~*/^rn tv 

AGGCCGTA 


12190 


3431 


UACUCCCA 


A 


CAGACGCG 


3442 


CGCGTCTG 


GGCTAGCTACAACGA 


my^ ^ y^ TV m TV 

TGGGAGTA 


12191 


3435 


CCCAACAG 


A 


CGCGGGGC 


3443 


GCCCCGCG 


GGCTAGCTACAACGA 


CTGTTGGG 


12192 


3437 


CAACAGAC 


G 


CGGGGCCU 


3444 


AGGCCCCG 


GGCTAGCTACAACGA 


GTCTGTTG 


12193 


3442 


GACGCGGG 


G 


CCUGUUUG 


3445 


CAAACAGG 


GGCTAGCTACAACGA 


CCCGCGTC 


12194 


3446 


CGGGGCCU 


G 


UUUGGCUG 


3446 


CAGCCAAA 


GGCTAGCTACAACGA 


AGGCCCCG 


12195 


3451 


CCUGUUUG 


G 


CUGCAUUA 


3447 


TAATGCAG 


i^/^ y^m TV tv tv ^ tv 

GGCTAGCTACAACGA 


^ TV TV TV y^ 

CAAACAGG 


12196 


3454 


GUUUGGCU 


G 


CAUUAUCA 


3448 


TGATAATG 


TV /^m TV tv tv tv 

GGCTAGCTACAACGA 


TV y^ TV TV TV 

AGCCAAAC 


12 197 


3456 


UUGGCUGC 


A 


UUAUCACC 


344 9 


GGTGATAA 


rn T\ /^rr» T\ T\ TV Z^/"' TV 

GGCTAGCTACAACGA 


GCAGCCAA 


12198 


3459 


GCUGCAUU 


A 


UCACCAGC 


3450 


GCTGGTGA 


TV 1 TV TV TV y^/^ TV 

GGCTAGCTACAACGA 


TV TV TV y^ y^ 

AATGCAGC 


12199 


3462 


GCAUUAUC 


A 


CCAGCCUC 


3451 


GAGGCTGG 


/ «| 1 1 TV / 11 1 1 TV /"^ TV TV /**/^ TV 

GGCTAGCTACAACGA 


^ A m A A m/^ 

GATAATGC 


122 00 


3466 


UAUCACCA 


G 


CCUCACGG 


3452 


CCGTGAGG 


/^rr> TV y^ /^m tv tv tv /^/^ t\ 

GGCTAGCTACAACGA 


TGGTGATA 


122 0 1 


3471 


CCAGCCUC 


A 


CGGGCCGG 


3453 


CCGGCCCG 


y^ y^m tv y^ /mi tv y^ tv tv tv 

GGCTAGCTACAACGA 


GAGGCTGG 


12202 


3475 


CCUCACGG 


G 


CCGGGACA 


3454 


TGTCCCGG 


y^ y^r 11 tv y^ ytm tv y^ tv tv y^y^ tv 

GGCTAGCTACAACGA 


CCGTGAGG 


122 03 


3481 


GGGCCGGG 


A 


CAAGAACC 


3455 


GGTTCTTG 


y^ r"<f 1 1 TV y^ yvn tv y^ tv tv ✓"ly"^ tv 

GGCTAGCTACAACGA 


CCCGGCCC 


122 04 


3487 


GGACAAGA 


A 


CCAAGUCG 


3456 


CGACTTGG 


GGCTAGCTACAACGA 


TCTTGTCC 


12205 


3492 


AGAACCAA 


G 


UCGAGGGG 


3457 


CCCCTCGA 


GGCTAGCTACAACGA 


TTGGTTCT 


12206 


3504 


AGGGGGAA 


G 


UUCAAGUG 


3458 


CACTTGAA 


GGCTAGCTACAACGA 


TTCCCCCT 


122 07 


3510 


AAGXJUCAA 


G 


UGGUUUCC 


3459 


GGAAACCA 


GGCTAGCTACAACGA 


TTGAACTT 


12208 


3513 


UUCAAGUG 


G 


UUUCCACC 


3460 


GGTGGA/^ 


GGCTAGCTACAACGA 


CACTTGAA 


122 09 


3519 


UGGUUUCC 


A 


CCGCGACG 


3461 


CGTCGCGG 


GGCTAGCTACAACGA 


/^x-H TV TV TV y^/^ TV 

GGAAACCA 


12210 


3522 


UUUCCACC 


G 


CGACGCAG 


3462 


CTGCGTCG 


GGCTAGCTACAACGA 


GGTGGAAA 


12211 


3525 


CCACCGCG 


A 


CGCAGUCU 


3463 


AGACTGCG 


GGCTAGCTACAACGA 


CGCGGTGG 


122 12 


3527 


ACCGCGAC 


G 


CAGUCUUU 


3464 


AAAGACTG 


GG CT AG CT ACAAC GA 


GTCGCGGT 


12213 


3530 


GCGACGCA 


G 


UCUUUCCU 


3465 


AGGAAAGA 


GGCTAGCTACAACGA 


TGCGTCGC 


12214 


3540 


CUUUCCUA 


G 


CGACCUGC 


3466 


GCAGGTCG 


GGCTAGCTACAACGA 


TAGGAAAG 


12215 


3543 


UCCUAGCG 


A 


CCUGCGUC 


3467 


GACGCAGG 


GGCTAGCTACAACGA 


y^j^ y^ii'f 1 TV y^y^ TV 

CGCTAGGA 


12216 


3547 


AGCGACCU 


G 


CGUCAACG 


3468 


CGTTGACG 


GGCTAGCTACAACGA 


AGGTCGCT 


12217 


3 54 9 


CGACCUGC 


G 


UCAACGGC 


3469 


GCCGTTGA 


GGCTAGCTACAACGA 


GCAGGTCG 


12218 


3553 


CUGCGUCA 


A 


CGGCGUGU 


3470 


ACACGCCG 


GGCTAGCTACAACGA 


my^ TV y~t tv 

TGACGCAG 


122 19 


3556 


CGUCAACG 


G 


CGUGUGCU 


3471 


AGCACACG 


GGCTAGCTACAACGA 


CGTTGACG 


12220 


3558 


UCAACGGC 


6 


UGUGCUGG 


3472 


CCAGCACA 


GGCTAGCTACAACGA 


GCCGTTGA 


12221 


3560 


AAC6GCGU 


G 


UGCUGGAC 


3473 


GTCCAGCA 


y^m TV y^ /"•rn TV y^ tv tv y^y~i TV 

GGCTAGCTACAACGA 


ACGCCGTT 


12222 


3562 


CGGCGUGU 


G 


CUGGACUG 


3474 


CAGTCCAG 


✓-I /^m TV y^m tv y~i tv tv y"*^/^ tv 

GGCTAGCTACAACGA 


TV y^ TV f^f^ /^/^^ 

ACACGCCG 


12 22 3 


3567 




A 




34 7 5 






L- C L-r\v_/\ 


i«i <i t 


3570 


GCUGGACU 


G 


UCUACCAC 


3476 


GTGGTAGA 


GGCTAGCTACAACGA 


AGTCCAGC 


12225 


3574 


GACUGUCU 


A 


CCACGGCG 


3477 


CGCCGTGG 


GGCTAGCTACAACGA 


AGACAGTC 


12226 


3577 


UGUCUACC 


A 


CGGCGCCG 


3478 


CGGCGCCG 


GGCTAGCTACAACGA 


GGTAGACA 


12227 


3580 


CUACCACG 


G 


CGCCGGCU 


3479 


AGCCGGCG 


GGCTAGCTACAACGA 


CGTGGTAG 


12228 


3582 


ACCACGGC 


G 


CCGGCUCA 


3480 


TGAGCCGG 


GGCTAGCTACAACGA 


GCCGTGGT 


12229 


3586 


CGGCGCCG 


G 


CUCAAAGA 


3481 


TCTTTGAG 


GGCTAGCTACAACGA 


CGGCGCCG 


12230 


3594 


GCUCAAAG 


A 


CCCUAGCC 


3482 


GGCTAGGG 


GGCTAGCTACAACGA 


CTTTGAGC 


12231 


3600 


AGACCCUA 


G 


CCGGCCCA 


3483 


TGGGCCGG 


GGCTAGCTACAACGA 


TAGGGTCT 


12232 
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3604 


CCUAGCCG 


G 


CCCAAAGG 


3484 


CCTTTGGG 


£^ /~1 A-lff V TV ^trf 1 TV /~1 TV TV 7V 

GGCT AG CT AC AACG A 


CGGCTAGG 


12233 


3613 


CCCAAAGG 


G 


UCCAAUCA 


3485 


TGATTGGA 


GGCTAG CT AC AACGA 


111 If 1 >i 1 tf~*/~* (~t 


12234 


3618 


AGGGUCCA 


A 


UCACCCAA 


3486 


TTGGGTGA 


^^/^•n TV /~"T« TV TV TV /""/^ A 

GGCT AG CT AC AAC G A 


iGGACCv_ i 


12235 


3621 


GUCCT^UC 


A 


CCCAAAUG 


3487 


CATTTGGG 


/^/^il 1 1 TV /^lin TV TV TV TV 

GGCTAGCTACAACGA 


GATTGGAC 


12236 


3627 


UCACCCAA 


A 


UGUACACC 


3488 


GGTGTACA 


GGCTAGCTACAACGA 


TTGGGTGA 


122 3 7 


3629 


ACCCAAAU 


G 


UACACCAA 


348 9 


TTGGTGTA 


/~«/~«/~«rri TV ^ /~irr< TV A TV f~>f^ TV 

GGC 1 AGC 1 AC AACG A 


ATTTGGGT 


122 38 


3631 


CCAAAUGU 


A 


CACCAAUG 


34 90 


CATTGGTG 


/-I /-^ im TV TV TV TV /^/^ 'A 

GGCTAG CT AC AACG A 


A A 1 1 1< 1 II 1 1/^ /~« 

ACAl i IGG 


122 3 9 


3633 


AAAUGUAC 


A 


CCAAUGUA 


34 91 


TACATTGG 


GGCTAGCTACAACGA 


GTACATTT 


12240 


3637 


GUACACCA 


A 


UGUAGACC 


34 92 


GGTCTACA 


GGCTAGCTACAACGA 


TGGTGTAC 


12241 


3639 


ACACCAAU 


G 


UAGACCAG 


34 93 


CTGGTCTA 


/~i /~irri A /^<^rn A /""A A A 

GGC i AGCTACAACGA 


ATTGGTGT 


T O O >l O 


3643 


CAAUGUAG 


A 


CCAGGACC 


3494 


GGTCCTGG 


TV /^m TV TV TV /^/^ TV 

GGCTAGCTACAACGA 


CTACATTG 


12243 


3649 


AGACCAGG 


A 


CCUCGUCG 


3495 


CGACGAGG 


/"H 1 1 TV /"tlTl TV TV TV ✓^T/*^ TV 

GGCTAGCTACAACGA 


tf 1 1/^ r^mf till 

CCTGGTCT 


12244 


3654 


AGGACCUC 


G 


UCGGAUGG 


3496 


CCATCCGA 


GGCTAG CTAC AACGA 


GAGGTCCT 


12245 


3659 


CUCGUCGG 


A 


UGGCCGGC 


3497 


GCCGGCCA 


y*»/^/^m TV /^/^roTV tv tv tv 

GGCTAGCTACAACGA 


CCGACGAG 


12246 


3662 


GUCGGAUG 


G 


CCGGCGCC 


3498 


GGCGCCGG 


GGCTAGCTACAACGA 


CATCCGAC 


12247 


3666 


GAUGGCCG 


G 


CGCCCCCC 


3499 


GGGGGGCG 


GGCTAGCTACAACGA 


CGGCCATC 


12248 


3668 


UGGCCGGC 


G 


CCCCCCGG 


3500 


CCGGGGGG 


GGCTAGCTACAACGA 


GCCGGCCA 


12249 


3678 


CCCCCGGA 


G 


CGCGGUCC 


3501 


GGACCGCG 


GGCTAGCTACAACGA 


TCCGGGGG 


12 2 50 


3680 


CCCGGAGC 


G 


CGGUCCUU 


3502 


AAGGACCG 


GGCTAGCTACAACGA 


GCTCCGGG 


122 51 


3683 


GGAGCGCG 


G 


UCCUUGAC 


3503 


GTCAAGGA 


GGCTAGCTACAACGA 


CGCGCTCC 




3690 


GGUCCUUG 


A 


CACCAUGC 


3504 


GCATGGTG 


/t TV /"^ TV TV TV f^f^ TV 

GGCTAGCTACAACGA 


CAAGGACL. 


122 53 


3692 


UCCUUGAC 


A 


CCAUGCAC 


3505 


GTGCATGG 


GGC PAGC 1 ALAACGA 


/~i r-p 7\ A/^;^7\ 


122 54 


3695 


UUGACACC 


A 


UGCACCUG 


3506 


CAGGTGCA 


r~^rry tv /—im tv /*i tv tv /^/^ tv 

GGCTAGCTACAACGA 


GGTGTCAA 


122 55 


3697 


GACACCAU 


G 


CACCUGCG 


3507 


CGCAGGTG 


/-I /-I /^rn TV /"ir Tt tv tv tv /^/^ TV 

GGCTAGCTACAACGA 


ATGGTGTC 


122 56 


3699 


CACCAUGC 


A 


CCUGCGGC 


3508 


GCCGCAGG 


/-t /— tm TV TV TV TV /^/^ TV 

GGCTAG CTACAACGA 


GCATGGTG 


122 57 


3703 


AUGCACCU 


G 


CGGCGGCU 


3509 


AGCCGCCG 


/^/t TV /^m TV /^TV TV TV 

GGCTAGCTACAACGA 


AGGTGCAT 


122 58 


3706 


CACCUGCG 


G 


CGGCUCGG 


3510 


CCGAGCCG 


/"II' n TV /"^ /'UTI TV /^TV TV /^/^ TV 

GGCTAGCTACAACGA 


CGCAGGTG 


122 59 


3709 


CUGCGGCG 


G 


CUCGGACC 


3511 


GGTCCGAG 


> If 1 1 TV /'II II TV TV TV ^^/^ TV 

GGCTAGCTACAACGA 


CGCCGCAG 


12260 


3715 


CGGCUCGG 


A 


CCUUUACU 


3512 


AGTAAAGG 


GGCTAGCTACT^CGA 


CCGAGCCG 


12261 


3721 


GGACCUUU 


A 


CUUGGUCA 


3513 


TGACCAAG 


GGCTAGCTACAACGA 


AAAGGTCC 


122 62 


3726 


UUUACUUG 


G 


UCACGAGA 


3514 


TCTCGTGA 


GGCTAGCTACAACGA 


CAAGTAAA 


122 63 


3729 


ACUUGGUC 


A 


CGAGACAC 


3515 


GTGTCTCG 


GGCTAGCTACAACGA 


GACCAAGT 


122 64 


3734 


GUCACGAG 


A 


CACGCUGA 


3516 


TCAGCGTG 


GGCTAGCTACAACGA 


CTCGTGAC 


122 65 


3736 


CACGAGAC 


A 


CGCUGAUG 


3517 


CATCAGCG 


GGCTAGCTACAACGA 


GTCTCGTG 


122 66 


3738 


CGAGACAC 


G 


CUGAUGUC 


3518 


GACATCAG 


GGCTAGCTACAACGA 


GTGTCTCG 


122 67 


3742 


ACACGCUG 


A 


UGUCAUUC 


3519 


GAATGACA 


GGCTAGCTACAACGA 


CAGCGTGT 


122 68 


3744 


ACGCUGAU 


G 


UCAUUCCG 


3520 


CGGAATGA 


GGCTAGCTACAACGA 


ATCAGCGT 


122 69 


3747 


CUGAUGUC 


A 


UUCCGGUG 


3521 


CACCGGAA 


GGCTAGCTACAACGA 


TV TV m/^ TV 

GACATCAG 


12270 


3753 


UCAUUCCG 


G 


UGCGCCGG 


3522 


CCGGCGCA 


GGCTAGCTACAACGA 


CGGAATGA 


12271 


3755 


AUUCCGGU 


G 


CGCCGGCG 


3523 


CGCCGGCG 


GGCTAGCTACAACGA 


ACCGGAAT 


12272 


3757 


UCCGGUGC 


G 


CCGGCGGG 


3524 


CCCGCCGG 


GGCTAGCTACTVACGA 


GCACCGGA 


12273 


3761 


GUGCGCCG 


G 


CGGGGUGA 


3525 


TCACCCCG 


GGCTAGCTACAACGA 


CGGCGCAC 


122 74 


3766 


CCGGCGGG 


G 


UGACAGCA 


3526 


TGCTGTCA 


GGCTAGCTACAACGA 


CCCGCCGG 


122 75 


3769 


GCGGGGUG 


A 


CAGCAGGG 


3527 


CCCTGCTG 


GGCTAGCTACAACGA 


CACCCCGC 


122 76 


3772 


GGGUGACA 


G 


CAGGGGGA 


3528 


TCCCCCTG 


GGCTAGCTACAACGA 


TGTCACCC 


12277 


3781 


CAGGGGGA 


G 


CUUACUAU 


352 9 


TV im TV TV TV 


f^^^f tl 1 ITV / •W 1 1 TV TV TV f^f^ TV 

GGCTAGCTACAACGA 


TCCCCCTG 


12278 


3785 


GGGAGCUU 


A 


CUAUCCCC 


3530 


GGGGATAG 


GGCTAG CTACAACGA 


TV TV /'^rTT/^/^i^ 

AAGCTCCC 


122 79 


378 8 




A 




J D J X 








12 2 80 


3797 


UCCCCCAG 


G 


CCCAUCUC 


3532 


GAGATGGG 


GGCTAGCTACAACGA 


CTGGGGGA 


12281 


3801 


CCAGGCCC 


A 


UCUCCUAC 


3533 


GTAGGAGA 


GGCTAGCTACAACGA 


GGGCCTGG 


12282 


3808 


CAUCUCCU 


A 


CUUGAAGG 


3534 


CCTTCAAG 


GGCTAGCTACAACGA 


AGGAGATG 


12283 


3817 


CUUGAAGG 


G 


CUCCUCGG 


3535 


CCGAGGAG 


GGCTAGCTACAACGA 


CCTTCAAG 


12284 


3826 


CUCCUCGG 


G 


CGGUCCAC 


3536 


GTGGACCG 


GGCTAGCTACAACGA 


CCGAGGAG 


12285 


3829 


CUCGGGCG 


G 


UCCACUGC 


3537 


GCAGTGGA 


GGCTAGCTACAACGA 


CGCCCGAG 


12286 


3833 


GGCGGUCC 


A 


CUGCUCUG 


3538 


CAGAGCAG 


GGCTAGCTACAACGA 


GGACCGCC 


12287 


3836 


GGUCCACU 


G 


CUCUGCCC 


3539 


GGGCAGAG 


GGCTAGCTACAACGA 


AGTGGACC 


12288 
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3841 


ACUGCUCU 


G 


CCCXJUCGG 


3 54 0 


CC<jAAVj(j(jf 


OOOT" A OOT* A O A A OO A 

GGC i AGC i ACAACGA 


AOAOOAOT* 


1 0 0 Q Q 


3851 


CCUUCGGG 


G 


TV /~i/^T TT T/^T T 

CACGUUGU 


3 541 


TV /-I A A OOT'O 


OT" A O Onn A O A a OO A 


ooona aoo 




3853 


UUCGGGGC 


A 


r^f^t TT Ti^T T/^/^ 

CGUUGUGG 


354 2 


OO A O A AOO 


OOOnfAOOT" A OA A OO A 




XZ ^ 17 J. 


3855 


CGGGGCAC 


G 


T TT T/^T T/*^ 

UUGUGGGC 


3543 




OOOT^AOOT" A OA A OO A 

GGC i AGC i ACAAGGA 




1 0 0 QO 


3858 


GGCACGUU 


G 


UGGGCAUC 


3544 


o A T"/"" rr^cT^^ 
(jjAiCjCL-CA 


OO OT" A O OT" A O A A OO A 

GGC i AGC i AC AAGGA 




1 0 0 Q"? 

±ZZ 


3862 


t^r^t TT T/^TTi^/^ 

CGUUGUGG 


G 


^ TV T T/^T TTT/""/^ 


3 545 


OO A A O A T'O 
tjvj AA^j A 1 La 


OO OT" A o o'P a o a a j^f2 zi 




122 94 


3864 


T TT T^T T/^ f~*(^t^ 


A 




J b4 b 




ooo'paoo'par'a anna 




122 95 


3873 


UCUUCCGG 


G 


/"•T T<^ /"T T/^ T T/^ 


354 7 


CAUAtjL.Avj 


OOOT" AO OTA OA A OO A 




122 96 


3876 


UCCGGGCU 


G 


CUGUGUGC 


3548 


OO A O A OAO 


/-«/-«<^»Ti A O OT" A O A A OO A 

GGC i AGC i AGAAGGA 




X^ ^ J7 / 


3 8 7 9 


GGGCUGCU 


G 


T TOT T/^ TV 

UGUGCACC 






OO OT" A O OT A O A A (^Tl A 
ViVsG X AvjG 1 AV_/VM,V.V3A 




TOO QQ 

x^^ 70 


3881 


GCUGCUGU 


G 


UGCACCCG 


3550 




OO OT" A O OT^ A O A A 0^2 A 
GGC 1 AGC 1 AGAAGGA 


apzvnpanp 

/VV-ft.vjV*rtVjV- 


X^ ^727 


3883 


UGCUGUGU 


G 


CACCCGGG 


3551 


CCCGGGTG 


/^(^/-irpTVOO'T'AOA AOO A 

GGC i AGC i ACAACGA 


AOAOAOOR 

ACACAGGA 


xz ^ uu 


388 5 


CUGUGUGC 


A 


CCCGGGGG 


3552 


CCLCLCiVaVj 


OOOT" A O OT" A OA A OO A 

GGC i AGC i ACAACGA 


ooA oa oao 


xz 0 U X 


3894 


CCCGGGGG 


G 


T TT T/^ TV TV 

UUGCGAAG 


3553 


O'P't'OOO A A 

CTTCGCAA 


OOOTiAOOTiA OA A OO A 

GGC i AGC 1 ACAACGA 


CCCGGGGG 


n 0 r> 0 
X z ^ uz 


3897 


GGGGGGUU 


G 


^^^^ TV TV /*^/*^ /*1^^ 

CGAAGGCG 


3554 


/^/^ <^ m rpoo 

CGCCTTCG 


OOOf AOOT" A O A A OO A 

GGC i AGC i ACAACGA 


AACCGGGG 


X z 0 


3903 


UUGCGAAG 


G 


CGGUGGAC 


3555 


GTCCACCG 


f\ /nil TV O / Mil A TV A /~^/~^ A 

GGCTAGCTACAACGA 


OfyiTOOO A A 

C i i CGCAA 


123 04 


3906 


CGAAGGCG 


G 


TT^^/^TV /^W TT TT T 

UGGACUUU 


3556 


TV TV TV^rn/^OTV 

AAAGTCCA 


OOOrp A OOT' A OA A OO A 

GGC 1 AGC i ACAACGA 


OO 00*1"! ' OO 

CGCC 1 ICG 


1 0 "a n c 
xz ^ Ud 


3910 


GGCGGUGG 


A 


/^T TT TT Ti^T T TV 

CUUUGUAC 


3557 


OT'AOA AAO 
G i AC AAAG 


d/^r^T' A OOT" A OA A OO A 
LjGG 1 AGG i AC. Art.<^lj/\ 




xz ^ u 0 


3 915 


UGGACUUU 


G 


T T TV ^^i^/^T TT T 

UACCCGUU 


3558 


A A OOOOT" A 


OOOT* A OOT" A O A A OO A 

GGC i AGC i ACAACGA 


A A AOTOO A 
AAAG 1 GG/i. 


1 0 "3 n "7 
xz 0 u / 


3 917 


TV /"IT TT TT T/^T T 

GACUUUGU 


A 


CCCGUUGA 


3559 


T'OA AOOOO 


OOOT" AO OT" A OA A OO A 
GGG i AGG 1 AGAAGGA 


aoa a aoTO 


X z 0 u 0 


3 921 


T TT Tr^T T7V /~1 

UUGUACCC 


G 


T TT T/^ TV /^T T/*^ T 

UUGAGUCU 


3 560 


A O A OT* O A A 

ALjAU 1 LAA 


OOOT" AO OT* A OA A OO A 

GGC 1 AGC i ACAACGA 


rjinoT'apaa 

oGGl AV^^Vyn 


T 9 *3 n Q 

XZ J U J? 


3 92 6 


CCCGUUGA 


G 


T T/'~'T T 7\ T T/^/^ TV 


3561 


1 L. U A 1 AkjA 


OOOT AOOT^aoa aoo a 
GGG 1 AGC 1 AGAAGGA 


TP zv a Pfirtin 

1 V»fVn<i_V?V7^ 


XZ ^ Xu 


393 0 


T TT T/^ TV T T^^T T 

UUGAGUCU 


A 


TT/^/-* TV TV TV /"^ T 

UGGAAACU 


3562 


AO' 1 "I'M 'OO A 

AVj i i i CCA 


OOOTAOOT AOA AOO A 

GGC i AGC i ACAACGA 


APAPTPaa 

AG AG i GAA 


XZ J XX 


3 93 6 


/~»T T TV T T/~« TV TV 

CUAUGGAA 


A 


/^T TTV /^/^ TV T T/** 

CUACCAUG 


3563 


OAT'OOfAO 

CAi VjVj 1 AV7 


oooTAOOTAoa A OO a 

VjGG 1 AGG 1 A\^J\n.\^\jA 


TTPPaTan 


n 9 "3 T 9 
XZ ^ XZ 


3 93 9 


T T/"" TV TV TV /^T T 

UGCitAAACU 


A 


/-I /-I TV T T/— 1 r^(-tf~i 
C CAU CjC- LtLj 


O C /T 




oooTAooTAoa arr* a 


aPTTTPPZi 


123 13 


3942 


TV TV TV /^TTTV t^t^ 

AAACUACC 


A 


UGCGGUCC 


O C fC c 


VjQjr AC C IjC A 


ooomaooTaoa arr'a 


OO T a PTTT 


XZ J X^l 


3944 


TV ^tT TH TV T T 

ACUACCAU 


G 


CGGUCCCC 


3566 


/~*r^(~*f~* A ooo 


GGC 1 AGC 1 ACAACGA 


ATOOTaOT 
AX GG 1 AG X 


XZ J XD 


3947 


TV TV T T/*^ /^/^ 

ACCAUGCG 


G 


UCCCCGGU 


3567 


AC CVjCjUVjA 


GGC 1 AGC 1 ACAACGA 


00 OA TOOT 
GGG A X GG X 


XZ ^ XO 


3954 


GGUCCCCG 


G 


X TV^tT TT T/^ TV /^/^ 

UCUUCACG 


3568 


/"V <ll lO TV AO TV 

CGTGAAGA 


/-•/^/-trp A OOT" A O A A OO A 

GGC 1 AGC i ACAACGA 


CgGGGAC C 


XZ 0 X / 


3960 


CGGUCUUC 


A 


/-*1/~t /"I TV /~1 TV TV 

CGGACAAC 


3569 


/ ti 1 111 i/^rpOOO 


OOOT" A OOT* A O A A OO A 

GGC 1 AGC 1 ACAACGA 


0 A A 0 A r*r^r* 


1 9 "3 1 Q 
XZ J> XO 


3964 


CUUCACGG 


A 


CAACUCGU 


3570 


TV TV /^mrri/^ 

ACGAGTTG 


OO OT" A O OT" A O A A OO A 

GGC i AGC i ACAACGA 


CCG i GAAG 


X Z 0 X J7 


3967 


CACGGACA 


A 


CUCGUCCC 


3571 


GGGACGAG 


/-^ rn TV /nil A O A A OO A 

GGC i AGC i ACAACGA 


iGi GCGiG 


T 9 9 9 n 
X Z 0 Z U 


3971 


GACAACUC 


G 


UCCCCCCC 


3572 


f~\ i~\ /~\ f-~\ f-\ /~l TV 

GGGGGGGA 


OOOT" A OOT^ A OA A OO A 

GGC i AGC i ACAACGA 


0 A OTTO TO 

GAG i i G i G 


T 0 T 9 T 
X Z ^ Z X 


3981 


CCCCCCCA 


G 


/^ /^/^ T T TV /^/^/^ 

CCGUACCG 


3573 


r^r^ rp TV 
C(j(j 1 ACCjLt 


OOOT^AOOnPAOAAOOA 

GGC i AG C 1 AC AAC G A 


i GGGGGGG 


X Z 0 Z Z 


3984 


CCCCAGCC 


G 


T T TV /*t /^/^ TV /*1 

UACCGCAG 


3574 


CI GCCjvj i A 


O O OT" A O OfT» A O A A OO A 

GGC i AGC i ACAACGA 


/-iY~i OTOOO 0 

GGGiGGGG 


T 9 9 9 

Xz Jz^ 


3986 


CCAGCCGU 


A 


/-^ /^/^ /^ TV TV 

CCGCAGAC 


3575 


/— irn/~"TiO OO O 


O O OT* A O OT" A O A A OO A 

GGC i AGC i ACAACGA 


A 000 OTO 0 

AGGGG 1 GG 


1 9 9 9 A 
XZ 0 Zft 


3989 


GCCGUACC 


G 


CAGACAUU 


3576 


TV TV rTi/^rr»/*im/*« 

AATGTCTG 


/~l n /-irn A (~* / <i 1 i 7V A A OO A 

GGCTAGCTACAACGA 


OOT A 000 0 

GGl ACGGC 


T 0 T 0 C 

XZ 0 D 


3993 


UACCGCAG 


A 


TV T TT T/^/^ TV TV 

CAUUCCAA 


3577 


mm/^/^A Arno 

TTGGAATG 


OOOrn A O OT" A O A A OO A 

GGC i AGC i ACAACGA 


CTGCGGTA 


1 9 9 9 <C 
XZ J z 0 


3995 


CCGCAGAC 


A 


UUCCAAGU 


3578 


TV / <IIH|I^^ TV A 

ACTTGGAA 


OOOTiTVOOrpTVOA A OO A 

GGC TAGC 1 ACAACGA 


OT OTO 000 

GiCiGCGG 


T 9 9 9 T 
Xz 3 Z / 


4002 


^ TV T TT T/^ 0^ TV TV 

CAUUCCAA 


G 


UGGCCCAC 


3579 


GTGGGCCA 


OOOn^AOOT A O A A OO A 

GGC i AGC X ACAACGA 


Mill 100 A A TO 

1 IGGAAIG 


19 9 9 0 
XZ Z 0 


4005 


UCCAAGUG 


G 


CCCACCUA 


3580 


rp A OOT^OOO 


OOOT^AOOT" AOA AOO A 

GGC 1 AGC i ACAACGA 


0 A OTTOO A 
GAGX XGGA 


1 9 9 9 Q 

XZ ^ Z 17 


400 9 


AGUGGCCC 


A 


/**/"*fT T TV TV /"^/~1 

CCUACACG 


3581 


OOTtOT* A OO 


OOOT" A O OT* A O A A OO A 

GGC 1 AGC i ACAACGA 


nr^r^ r^r^ a ot 
GGGGGAG 1 


1 9 9 9 n 
X Z 0 ^ u 


4013 


GCCCACCU 


A 


/"I ^ /-^ /"I /~tT T/^ 

CACGCUCC 


3 582 


OO A O O/^'T'O 


O O OT* A O OT" A O A A OO A 

GGC i AGC i ACAACGA 


AO OTOOO 0 
AGG 1 GGGG 


1 9 9 9 1 
XZ J 0 X 


4015 


/^/^ TV /"IT T TV 

CCACCUAC 


A 


/-^/-^ /"^T T /~1 /^ /^ TV 

CGCUCCCA 


3583 


•T»000 A OOO 


OOOT" A OOT» A O A A OO A 

GGC 1 AGC i ACAACGA 


OT AOOTOO 
G i AGG i GG 


19 9 9 9 
XZ 0 J Z 


4017 


Tfc /**t/"1T TTV TV 

ACCUACAC 


G 


/^T T/^ /^ /^ TV /*TT T 

CUCCCACU 


3584 


AOT^OOO AO 
AVj 1 VjIjVjACj 


OOOT" A O OT" A O A A OO A 
GGG ± AGG i AGAAL-^j/\ 




1 0 9 "3 "3 
± Z J 0 -5 


4023 


TV r^t^ ^tT T/^/^/^ 

ACGCUCCC 


A 


/^T TO O O TV O O 

CUGGCAGC 


3585 


GC 1 tsCCAlj 


OOOT> AOOT" A O A A OO A 
GGG 1 AGG 1 AGAAGGA 


000 A OOOT 


1 9 T zl 
X z 0 0 ^± 


4027 


UCCCACUG 


G 


CAGCGGCA 


3586 


rn<^ /~»/^/~' OTIO 

TGCCGCl G 


O O OT" A O OT" A O A A OO A 

GGC 1 AGC i ACAACGA 


0 A r^TTU"!/^ A 

GAG i GGGA 


1 9 9 9 cr 
XZ J J D 


fi U J u 




(3 




3 587 


X -L J. V7V_^\J 




TGCCAGTG 


12336 


4033 


UGGCAGCG 


G 


CAAGAGCA 


3588 


TGCTCTTG 


GGCTAGCTACAACGA 


CGCTGCCA 


12337 


4039 


CGGCAAGA 


G 


CACUAAGG 


3589 


CCTTAGTG 


GGCTAGCTACAACGA 


TCTTGCCG 


12338 


4041 


GCAAGAGC 


A 


CUAAGGUA 


3590 


TACCTTAG 


GGCTAGCTACAACGA 


GCTCTTGC 


12339 


4047 


GCACUAAG 


G 


UACCGGCU 


3591 


AGCCGGTA 


GGCTAGCTACAACGA 


CTTAGTGC 


12340 


4049 


ACUAAGGU 


A 


CCGGCUGC 


3592 


GCAGCCGG 


GGCTAGCTACAACGA 


ACCTTAGT 


12341 


4053 


AGGUACCG 


G 


CUGCAUAU 


3593 


ATATGCAG 


GGCTAGCTACAACGA 


CGGTACCT 


12342 


4056 


UACCGGCU 


G 


CAUAUGCA 


3594 


TGCATATG 


GGCTAGCTACAACGA 


AGCCGGTA 


12343 


4058 


CCGGCUGC 


A 


UAUGCAGC 


3595 


GCTGCATA 


GGCTAGCTACAACGA 


GCAGCCGG 


12344 
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4060 


GGCUGCAU A UGCAGCCC 


3596 


GGGLIGUA GOL. 1 ACjC i AACvjA AiL7L.ACjL.L. 


1 O O y1 C 


4062 


CUGCAUAU G CAGCCCAA 


3597 


rr\rn(~f(~t(~*f~trrt(~t 1^ (^'T T\ f~"T> 7\ 7\ 7\r^C 7\ AT" A T'^"'/^ A 


1 O "3 C 


4065 


CAUAUGCA G CCCAAGGG 


3598 


r~< f~i r-*T"T^r~'r^ /"'Or^T' aO/^t' a <^ a a*^/^ a T"r^r^ ahpaT"*^ 


1 O Q A "7 
O ft / 


4073 


GCCCAAGG G UACAAAGU 


3599 


ACl i IGiA (jtjL. i AQjL. i ACAACtjA t_L.iioLKjv_ 


T O "3 A Q 


4075 


fV TV /*<T T TV ^ TV TV TV /~*T T/~^ 

CCAAGGGU A CAAAGUGC 


3600 


(jv^Av—iliLj VjtjL. 1 ALtL. i ACAAv_LjA AU i i Ljvj 


X z o i7 


4080 


GGUACAAA G UGCUCGUC 


3601 


r^T\ r^f~«Ai^/^A /^/~< (^rp A r^T' a a a a t'T'tt^T' aor* 
LjAI^LjALjV-,A Vj^jL- ± AVjL.i AL^AAL-LsA X 1 J. 1 A*— ^ 


T O R n 


4 082 


UACAAAGU G CUCGUCCU 


3 602 


A*jijAL-tjAlj kjvj^^ 1 AvjV^ 1 AL~AA^*jA Av^Xl±<o±A 


1 9 -3 C T 
J D X 


4 086 


TV TV /^T Ti^ /^T T/^ T T/^/^T TV TV T T 

AAGUGCUC G UCCUAAAU 


3603 


Ai i iACj(jA LjvjL- i ALjL. i AL. AAv^\jA VjA^j\_AU i 1 


X Z ^ 3Z 


4093 


CGUCCUAA A UCCGUCCG 


3 604 




XZ ^ DO 


4097 


CUAAAUCC G UCCGUUAC 


3605 


/-»rp TV TV r^f*C^ A OO/^T^ A /^^^T' A A A A A T'T'T" A 

Cj i AACvAjA vj^jV- i A^jL- i At-AA\_\aA IjVjA ill Alj 


X^ J 


4101 


AUCCGUCC G UUACCGCC 


3606 




A.Z J OS 


4104 


CGUCCGUU A CCGCCACC 


3607 


UC?11jvjC(jG titiL. i AVjI^ i A^^ AACtjA AA\-t-3VyAv„Vj 


1 "5 1 C 
X^ O OO 


4107 


/-^/-*»T TT T TV /t /^/^TV /~t /~t T TT T TV 

CCGUUACC G CCACCUUA 


3608 


TAAGGTGG trGCi ALjL, i AC AAv-tjiA Ijtji AAt^LjVj 


T O "3 C7 
J D / 


4110 


T TT T TV TV AtT TT T TV /^/^ 

UUACCGCC A CCUUAGGG 


3609 


L-CCiAALjvjf vjVjL. i ACjC 1 ACAACijA LjCjCovjIAA 


T O "3 Q 
X Z J Do 


4118 


ACCUUAGG G UUUGGGGC 


3610 


GCCCCAAA GGCTAGCTACAACGA CCTAAGG i 


1 O "2 C Q 


4125 


GGUUUGGG G CGUAUAUG 


3611 


\ZKxPi£PLQ\s GGCTAGCTACAACGA CCCAAACC 


Xz J oU 


4127 


UUUGGGGC G UAUAUGUC 


3612 


^ TV TV rmv m TV i~<y^/^mTV r^/^rn TV /^TV A /^/^ A /^/^^^/~<A 7v A 

GACATATA GGCTAGCTACAACGA GCCCCAAA 


Xz J oX 


4129 


UGGGGCGU A UAUGUCUA 


3613 


1 ACjACAi A CjVjtL, 1 ALiC i ACAACLrA AL-Vjt^CCCA 


XZ ^ 


4131 


GGGCGUAU A UGUCUAAG 


3614 


CTTAGACA GGCTAGCTACAACGA ATACGCCC 


123 63 


4133 


GCGUAUAU G UCUAAGGC 


3615 


GLCTTAGA GGC i AGC i ACAACGA A 1 A i ACGC 


T O "3 A 

Xz J d4 


4140 


UGUCUAAG G CACACGGU 


3616 


TV /~i/^/~irrii^m/~' *~«/~«/^rn A /^/^Ti A O A A OO A f "l"PAOA^A 

ACCGTGTG GGC i ACjC i ACAACGA C i 1 AoACA 


123 65 


4142 


UCUAAGGC A CACGGUGU 


3 617 


AL.ALL-UiCj LjLiU i A<jL. i AL-AAL.tjA vjV,V,1 XAviA 


XZ J oo 


4144 


T T TV TV i^i^ TV TV /^/^/^T T/^ T T/^/~1 

UAAGGCAC A CGGUGUCG 


3618 


CGACACCG GGC i AvjC i AC AACvjA i VjCt- i i A 


XZ 3 0/ 


4147 


/-t /~» TV TV /^/^ T T/^T T/^/^ TV T T/^ 

GGCACACG G UGUCGAUC 


3 619 


(~i A T'OO A O A /~< O OT" A O /""P A O A A C^r* A OOrporpo l^f-* 

KsPi. 1 C (jAC A tsLsC i ALjC i AC AACvjA 1«IjXvjHji„\„ 


XZ o Oo 


4149 


TV /^TV /~tT T /~1 T T/^/^ TV T Ty^/*^ T 

CACACGGU G UCGAUCCU 


362 0 


AOOAT'OOA OOO'T'AOOT'AOA AOOA AOOOT'OT'/^' 

AGGA i CGA CjGC i AtuC i ACAACtaA AC C<j i Lr Hj 


1 O T C Q 
XZ O D y 


4153 


CGGUGUCG A UCCUAACA 


3621 


rporprpTv /-to jv OOOfT" A 0 0»T> A O A A OO A OO A A C^C^C 

1 1 1 AviVjA IjtaC 1 AOC i ACAAC(jA L-^jAl^AU V-La 


n o -3 T n 
XZ J / U 


4159 


A^i^ TV T T^^^TTTV TV TV T T/^ TV TV TV 

CGAUCCUA A CAUCAGAA 


3622 


rrnrp f~trnf~t a T^O oO OT" A /""OT" A O A A OO A rp A lOO A T'OO 

TT C rCaA i G GGC 1 AGC i ACAACt? A i Avj(jA i 


X^ J / X 


4161 


TV T T/^^HTYTI TV TV TT^^TV TV TV /*1T T 

AUCCUAAC A UCAGAACU 


3623 


TV O'T'T^O'T'O A oo OT" A O / " 1 ' A OA A OO A OT'T' A OO A T" 

AGTrCiGA GGClAGCiACAAClsA Vjl IALtVjAI 


X^ O / ^ 


4167 


ACAUCAGA A CUGGGGUA 


3624 


m 7\ oooo"A o om TV o /'w 1 1 tv o tv tv OO A rn OT'o a n^OTi 

TACCCCAG GGCTAGCTACAACGA TCTGATGT 


T O "3 T3 

Xzo / J 


4173 


GAACUGGG G UAAGGACC 


362 5 


OOrnOOtnm TV OOOTtA OOT> A O A A OO A OOO A O' 1 " 1 'O 

GGTC L I 1 A CjjCjC i ALiC i ACAACCjA CC CA(j i 1 C 


T O "3 "7 A 
X-i O /4fc 


4179 


GGGUAAGG A CCAUCACC 


362 6 


GGTGATGG GGCTAGCTACAACGA CCTTALCC 


12 3 75 


4182 


UAAGGACC A UCACCACG 


3627 


CGTGGTGA GGCTAGCTACAACGA GGTCCTTA 


12 3 76 


4185 


GGACCAUC A CCACGGGC 


3628 


/^y-^ /-^/^ rrio o /^rn tv oom aoaaooa oa 

GCCCGTGG GGL 1 AGCi ALAACCjA CjAiLiCji CC 


12 3 7 7 


4188 


CCAUCACC A CGGGCGCC 


3629 


t~*/^/^f^l^f^r^f^ O O O^ A OOT" AOA AOOA OOrPOATiOO 

GGCGCCCG GGC i AGC i AL AACCjA CjO i LjA i LtGt 


12 3 7 8 


4192 


CACCACGG G CGCCCCCA 


3 63 0 


rT\r^/'^f~*f~^f^f*f~* OOOrn TV OOrn A O A A OO A OOOrnOOT^O 

TGGGGGCG GGC lAGC 1 ACAACGA CCGIGGIG 


T O "3 T Q 

xz J / y 


4194 


CCACGGGC G CCCCCAUC 


3631 


OTVmOOOOO OOOTt A O Orp A O A A OO A f^t~*f~^f~*t~*^t^(^ 

GATGGGGG GGCTAGC 1 ACAACGA QjCCCCj i IjLi 


T O "3 Q O 
Xz J O U 


4200 


GCGCCCCC A UCACGUAC 


3632 


TV y^y^ TV /"< /^m TV tv TV TV f^f^ TV /~1 /~t /~t f^r^ 

GTACGTGA GGCTAGCTACAACGA GGGGGCGC 


12 3 81 


4203 


CCCCCAUC A CGUACUCC 


3633 


OOTVOrnTVOO ooorn A oom a O A A OO A f^'T\.^T^r^t~^l~*f~*f~* 

GGAGTACG GGCTAGCTACAACGA GATGGGGG 


T O "3 Q O 

X^ J oZ 


4205 


CCCAUCAC G UACUCCAC 


3634 


omooTvoirpiiv ooomfv oorn a oa a oo a omOATiooo 

GTGGAGTA GGCTAGCTACAACGA GTGATGGG 


123 83 


4207 


CAUCACGU A CUCCACCU 


3635 


TVOOmOOAO OOOm A OOrn A O A A OO A AOOTTOATIO 

AGGTGGAG GGCTAGC i ACAACGA ACG i vjA 1 vj 


T O "3 Q A 

Xz J o4 


4212 


CGUACUCC A CCUAUGGC 


3636 


OOOTVmTVOO OOOm A oom A O A A OO A OO A OT* A OO 

GCCATAGG GGCTAGCTACAACGA GGAGTACG 


T O "3 Q C 
Xz J OO 


4216 


CUCCACCU A UGGCAAGU 


363 7 


TV ommOOO TV OOOT" A O OfT< A O A A OO A A O O '"PO O A O 

AC TTGCCA CtGC i ACaC i AC AACtjA ALxVjj i ULiALr 


1 O "3 Q C 
XZ J O O 


4219 


CACCUAUG G CAAGUUCC 


363 8 


OO TV TV 0< 1 m 'O OOOrri A OOT* A O A A OO A OAT'AOOT'O 

GGAACliG GGC 1 ACjjCI ACAACtjA CAiAvjLjiLr 


T O '3 D "7 
XZ J O / 


4223 


T T TV T T/^ TV TV T TT T/~1 /"^VT TT T/^ 

UAUGGCAA G UUCCUUGC 


363 9 


OOTV TV OO TV TV OO OTi A OOT" A OA A OO A • 1 " I ' O O O A T" A 

GCAAGGAA GGC 1 ACjC i ACAACGA i i LiCCAi A 


T O "3 Q Q 
X/i J O O 


4230 


AGUUCCUU G CCGACGGU 


3640 


TV /~t^^/^ rri/^/^ /^m tv wii tv tv TV f^r^ TV 7\ TV i^/^ TV A /^n^ 

ACCGTCGG GGCTAGC i ACAACGA AALrCjAACi 


12 3 8 9 


4234 


/^T TT T/^ /^/^ TV /~^^^/^T T/^/^T TT T 

CCUUGCCG A CGGUGGUU 


364 1 


A A r'*/^T\ OOO OOOT' A OOT" A O A A OO A OOO/^A 7\ CT^ 

AACCACCG GGC 1 AvjC 1 ACAACLrA L-^jLiU AACjo 


1 O "3 Q n 

X z J y u 


4237 


UGCCGACG G UGGUUGCU 


3642 


TVOOTVTVOOTV O O Orp AO/»'l'AOA AOOA ^r^T^f^r'' O O A 

AGCAACCA GGCTAGC TACAACGA CG 1 CGGCA 


T O "3 Q7 

x^ J y X 


424 0 




^ D ft J 




12 3 92 


4243 


CGGUGGUU G CUCUGGGG 


3644 


CCCCAGAG GGCTAGCTACAACGA AACCACCG 


12393 


4252 


CUCUGGGG G CGCCUAUG 


3645 


CATAGGCG GGCTAGCTACAACGA CCCCAGAG 


12394 


4254 


CUGGGGGC G CCUAUGAC 


3646 


GTCATAGG GGCTAGCTACAACGA GCCCCCAG 


12395 


4258 


GGGCGCCU A UGACAUCA 


3647 


TGATGTCA GGCTAGCTACAACGA AGGCGCCC 


12396 


4261 


CGCCUAUG A CAUCAUAA 


3648 


TTATGATG GGCTAGCTACAACGA CATAGGCG 


12397 


4263 


CCUAUGAC A UCAUAAUG 


3649 


CATTATGA GGCTAGCTACAACGA GTCATAGG 


12398 


4266 


AUGACAUC A UAAUGUGU 


3650 


ACACATTA GGCTAGCTACAACGA GATGTCAT 


12399 


4269 


ACAUCAUA A UGUGUGAU 


3651 


ATCACACA GGCTAGCTACAACGA TATGATGT 


12400 
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AO 1 1 




"3 ^ c: O 


T'f~'a'T"/^a/^A Pr^PT^ A/^'/^T'AO A A*^/^ A A T'T' A TT^ A T" 

iUAlL-AvJA (jljt^ 1 A\jfL.i AL.AAC\jA Ai lAioAi 


124 01 


A O "7 "5 




■3 O Do 


ar^T'r^aT'<^a /^/^OT'ar^/^T'A/^a a^^^™* a A(^ at"T" at"!^ 
A*^ 1 A i L_ A LjLjL. X A<jL. i Av_ AAv^LiA Al.- A i 1 A i Lr 


124 02 


A O "7 C 




■a cr A 
J O D4 


i'^lT' a ^~"P<^ a r*/^^^'T"a/^<^'T' A <^A A^r^ A /^A/^Ar^AT^T" 
\jVj^_A'^ 1 CA 1 Avj^w 1 Av_AAV-VjA ^wAVw Av^ A 1 i 


12 4 03 


fl ^ O U 




"a R 
3 O D D 


vjALi X Vjrtj^i^ LjLjV- i A*^*^ i A<^ AA^^VjA 1 L.A ± ACA 


12 4 04 


^ O ^ 




J O D O 


litjA'jlLjij LjVjtv, i Ao^>. i AL.AAV„^jA AL-iv_Al\^A 


1 0 /I A C 

Xz 4 Ub 








i^A AfpTr^ar^ rr^^^T^a/^r^T'ar^a a/^o a n/^i^a/^TT^a 

V-AAl X IjljV^ i AVjJ^ X A\-AAV_VjA Ljvj*— A\_ i L_A 


T 0 A n c 
X z 4 u b 


42 90 




O O 3 O 


r'/^nnTT'aa r'r'i^T'ar'r*«T'ar*aar'<^a Tr'ar'TrirT' 

^VjAVj X ^AA IjIjU 1 AvjU 1 AV^AA^VjA 1 ^jAVj 1 VjVjL. 


1 0 A f^O 
X Z 4 U / 


A O QA 

ft 45 J7ft 




"a c: Q 

J D D y 


a ar^Tfr'f^ar' r^f^r^T^ar^r^'yaoa a/^/~'a /^aaT'TT^a/^ 
AAkj 1 VwOAlj okj^w 1 Avjlw i A^w-AAV^kjA i_AA 1 1 laA^j 


T 0 A r\ Q 
X Z 4 Uo 


AO QQ 
ft <i 27 27 




"3 c n 


aaT'/^/^aao (^r^r^T'a/^r^T'aoaa/^/^a ^^r^a/^TT^ a a 
AA X (j^jAAVj oot- X Avjt- X At- AAt-<jA L.(jA(j i V.-AA 


T 0 A n Q 

xz4 oy 


fx J U3 




J O O X 


(jt- 1, L. AAAA tjljL. i Av3 L. 1 A\-AAV-.^jA LtVjAAO X 


1 0 A T rt 


A "a 1 O 




"a 


•TVT^/^P AT/^ /'!'i^P'T'AO*'"'T'APA APP A r^PA A A AT"*^ 

XL3L.L.(jAXi7 Cilal-XAvat-i At«AAt-ljA v,(.,AAAAl(j 


12411 


A "a T A 




•a "a 


T'PT'P/^PP A (nO/~*'T' A/^^""!! AOA A/^/^ A r^/^/^^AAAA 

1 vj i CjL. L.vjA IjijC i ACaL. i Av_AAv«VjA UUv-C-AAAA 


124 12 


A "a 1 o 
ft js ± o 




"3 C A 
J D D4 


Vj(jAL-iLjHj LjoC i A^jL. i AC AAUtjA C^ljAX (aV-L-t- 


124 13 


A "J o n 
^ ^ z u 




J D b D 


UAtjQjAL. i \j VjIjL. 1 AvjL i AC AACvjA VjUCvjA i LrC 


12414 


A "3 O O 




J DO b 


OIL. C_ AiJvjA OLjU 1 Avjt- i AV-AACCjA 1 Vj 1 VjCCCjA 


12415 


A "3 "3 n 

4 J J u 




3667 


/^^I^^T'T'/^O /^/^/^T'AO/"""T'A^^A A<^0 A /^^7V/^^ A /^rp 

CCijCXiCiC^ Q3(jrCiAi3L.i AC.AAL.C7A CCACvCvACl 


12416 


A O T C 
4 J J D 




3 668 


LXsTCx CCG UGC xAGCTACAACGA TTGGTCCA 


12417 


A "a A 1 
ft -5 ft J. 


aai^r'/^r^ao a o/^/^/^Tir^i^a 


"3 ^ ^ Q 

J b b y 


TT^r^j^r^r^r^r^ pp/^t'a/^i^'T'a/^a a/^/^ a /~«rp/^ /-li^i^i ■ ■■ ■ ■ 
XCCAGCCLj G^jC X AvjC i ACAAL-tjA UiCv-tjdi 


12 418 


A "a A A 
^ O ft ft 


^tjVjAvjA^kj vj \^UtjijAij\^^j 


T /CO r» 
o fa / U 


CvjL.XCUA\jt LivjL- i AvjC i ACAACLtA CvjICICCvj 


12419 


A "3 c; r\ 
ft o J U 




"3 

J b / X 


LaALiL-CtjV-Vj LtvjL-I AtjCi ACAAL.GA 1 L-L-ACjCL-Cj 


1242 0 


ft ^ 


VjL.LHjlaAL3V_ Vj t,Vjljl-UV-.V7U 


"3 CO O 

J b / ^ 


a/^r^a/^r^/^i^ r'r^/^T'a/^/^'T'A/^A A(^/^ A r^r^'vr^f^T^r^r* 
Av_ GAG C CG GGG 1 AG G i AG AAGGA GG i G GAGG 


12421 






-5 b / J 


^r*r*'R.r^r*'^r* ^'i/^r"Tar'*'"'''par^aa/^/^a r*r*r*r*r*'Vf^r* 
AL.GAGGAG GGG X AGG X AGAAGGA GGGGG X GG 


T 0 A 0 0 


flJ D 27 




■a C7A 

J b /4 


GAGGAGGA GGGX AGG i AGAAGGA GAGGGGGG 


12423 


A "a iCO 
ft 3 OZ 




"a C7 c 
J b / o 


GG G GAGG A GGG X AG G i AG AAG GA GAGGAGG G 


12424 


A "a <^ A 

ft O D ft 




'3 C O <C 

o b / b 


GXGGGGAG GGGi AGG i AGAAGGA AGGAGGAG 


12425 


A "a R 

ft J O O 


T Trr*! TP r*! ir^ rr^arTT'm 


■a o o 
Ob// 


BrTTT"TTT' rT'r^T'ar'r"par*a arT'a r'arr'arr'a 

AvjL-IjLj 1 OVj LjVjC X AVjC X AV_AAC*jA vjA<jCAv_VjA 


1 0 A 0 c 
Xz 4z b 


A "a T T 
ft J / X 
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7 0 C "2 "2 






■a T Q c 


OTT'TOOTr* oooTiAOOT^ A 0 A Aoo A r'r*r*T'ar*r*r' 
G X G X GG X G GGG X AGG X AGAAGGA L.GG X AL-GG 


1 0 C "3 A 
XZ 304 


A Q 1 Q 


/^A/n/^Aoar' oattatta*^a 
l^A(3VjAV7Alj vj L.AUAUALIA 


■2 •? D 
J /ob 


XGXAXAXG GGGX AGG X AGAAGGA GXGXGGXG 


T 0 C ^ C 
XZ DOD 


A Q O T 


^jVjAVjAIjIjL, a UAUAv-ALHj 


"2 •7 Q T 
J / O / 


OOT'OT' AT" A OOOT^ AOOT" A OA AOO A 00r*'T'0'T'00 

GGXGXAXA vjGGX AGGX AGAAL.GA (jL.GXL,XL.G 


1 0 C"a c 
XZ DO b 


A Q O T 
ft O J 


ar* Arr^r* ATT a TTAr'ar»r"TTTT 

A^jALj^jI^AU a UAV^AVj^UU 


"2 ^7 a Q 


aaooT'OT'a oooTaooTaoa aooa aT'OOonnoT' 

AAHwXoXA VJ<J»^ X ALj^^ X AV^AAVw^jA AX VjI.„<w. X X 


T 0 C2 "7 
XZ DO / 


AQO C 


A/^/^r^ ATTATT A Ar^/^TTTTTT/^ 
AVjVjV_AUAU a L.AVjjVjUUUVj 


"2 "7 Q Q 

J / o y 


oaaaooT'o oooT^aooi^aoaaooa aTaT'oooT' 
L.AAALL.XL7 L7L3L. X AVjL-X AV^AALLjA AXAXLtLL.X 


X Z D 0 0 


/I Q '3 Q 


ATTATTA/^A/^ <^ TTTTTT/^TT/^ AO 

AUAUAUA(j Li UUULtULtAv. 


■3 "7 Q A 

3 /yu 


OT'OAOAAA OOOT^AOOTiAO A AO/^A OTOT^ AT" AT 

GXGAGAAA GGG X AGG X AGAAGGA GXGXAXAX 


T 0 C O Q 

X z DO y 


A Q '3 


AL-A(jijUUU Lj UoAL,UL.vJA 


"2 TOT 

o / y X 


•yoo AOT^o A r*r«<^'PBr'/^'T'aoa a/^r~»a a a a oot^ot" 

XVjoAkjXL^ Vj^L. X AV7L. X AL*AAL.VjA AAAL.v-XLrX 


T 0 C A A 
±Z Dft U 


A Q "a f 


tiijUUULjUtj A L-Uv-V-ALioA 


"2 T oo 

J /yz 


rTi*-t/-irTi/-t^7\/-i ^/"i/^rp A OOT" A 0 A AOOA OAOA AAOO 

X G G X GGAG GGG X AGG X AGAAGGA GAG AAAG G 


T 0 C A T 
±Z D4 X 


4 84 7 


L.L.ALjLjAvjA Lj CCjCjCCUUL- 


3 793 


OA fs. f~^(~* f~*r^(~* OOOT" A OOT" A 0 A A 00 A T'OT'OOT'OO 

GAAGGGGG GGG i AGG i AGAAGGA iGlGGXGG 


12 542 


4850 


(j(jALrA(jv_(j Cj CLUUL.Lj(jLj 


3 7 94 


/^/~«/-^/-« A A 00 00 A /""X" A A A /^/^ A /""O OT" OT^OO 

GGGGAAGG GGG 1 AGG 1 AGAAGGA GGGiGiGG 


12 543 


4858 


(jCCUULLjCj kj LAULjUULCj 


3 795 


GGAAGAiG GGG i AGG 1 AGAAGGA GGGAAGGG 


12 544 


4860 


UUuL.LiLt{jiL. a UOjUUC-vjAC 


3 7 96 


OT^OOAAOA OOOT" A OOT" A 0 A A 00 A C^C^r'' T\. AO 

G i GGAAGA GGG i AGG i AGAAGGA GGGGGAAG 


12 545 


4862 




37 97 


OAOTOOAA OOOT" AOOT^A 0 A A 00 A AT^OOOOOA 

GAG X GGAA GGG X AGG i AGAAGGA AX GGGGGA 


T 0 Cyl /C 

XZ D4b 


4867 


CAUGUUCG A CUCCUCGG 


3 7 98 


OOOAOOAO OOOT" AOOrnA OA AOO A OOAAOAT'O 

G GGAGGAG GGG X AG G i AGAAGGA GGAAGA i G 


12 547 


4875 


At,UL-V-UU(j Lj UUuULtLUjU 


3 799 


AOAOAOOA OOOTAOOTiA OA AOOA OOAOOAOT" 

AGAGAGGA GGG i AGG i AGAAGGA GGAGGAG i 


1 0 C>1 Q 

J.Z d4o 


4880 


UCGGUCCU G UGUGAGUG 


3800 


/~> TV /-irp /~i A A /~l /-i / 11 1 1 A /~« /~trri A A A /"i/"* A A /^O A OOO A 

C ACT C AC A GGCTAGCTACAACGA AGGACCGA 


12 549 


/I Q Q O 


LtGUUv-UGU G UGAGUGQ-U 


3 801 


AOOAOnPOA OOOTIAOOT^AOA AOOA AOAOOAOO 

AGG AG X G A GGG i AG G X AGAAGGA AG AGGAG G 


T 0 c c n 
XZ D DU 


A Q D C 


L.UGUGUGA G UGGUAUGA 


3802 


rpO A A 00 A /Iz-^i^rp A O OT* A O A A OO A T^OAOAOAO 

X GA X AGGA GGG X AGG 1 AGAAGGA X GAGAGAG 


T 0 C C T 

XZ DDX 


y1 O Q O 


GUGUGAGU G GUAUGAGG 


38 03 


OOT'OA'T'AO OOOT" A OOT' A OA A 00 A AOTOAOAO 

GG X GA i AG GGG X AGG X AGAAGGA AG i GAGAG 


1 0 C CO 
XZ DOZ 




UGAGUGGU A UGAGGGGG 


38 04 


/-t/-i/-i y^/-irp,^ A OOOTAOOTAOA AOO A AOOA OT^O A 

GGGGG X GA GGG X AGG X AGAAGGA AGGAG X GA 


T 0 C CO 
XZ D DO 


4 8 94 


/^TT/^/~'TT ATT(^ A /^/""/^/^/^/^ AT T 

GUGGUAUG A GGGGGGAU 


38 05 


T\T^r^{~^f^r*r*r^ oootaootiaoa aoo a oat^aooao 
AXGGGGGG GGG X AGG X AGAAGGA GAi AGGAG 


12 554 


4 8 96 


GGUAUGAG G GGGGAUGU 


3806 


AOAT^OOOO OOOT* A OOT" A 0 A A 00 A OT'OA'T'AOO 

AGAXGGGG GGG X AGG X AGAAGGA Gi GAI AGG 


n 0 c c c 

±Z DDD 


4 901 


f~*T^(~^t~*r^r^(~*r^ a TTr^TTO/^TTTT/"* 

GAGGGGGG A UGUGGUUG 


3 8 07 


OAAOOAOA OOOT* A OOT" A 0 A A 00 A <~^r^f~*(~*(~^r*^(~^ 

GAAGGAGA GGG i AGG i AGAAGGA GGGGGGiG 


T 0 c c £: 
Xz DDb 


4 y U :5 


^*r^^^cc^^^\^^\ r* TTr^^^iTTTr^/^TT 
GGGGGGAU G UGGUUGGU 


"2 Q n Q 

J o U o 


AOOAAOOA OOOT" A OOT' A 0 A A 00 A C* 

AL-LAALtL-A ioLiL- i ALtL-I ALAALLjA AiLLL-v^LLi 


T 0 R C7 
X Z D D / 


A Q n c: 
ft y U D 




"3 Q n Q 

J O U -7 


OT'AOOAAO OOOT" A OOT A 0 a A 00 a Ts.T' 
IjiA^L-AAl^ Ijvj^ 1 A^jL 1 At_AAL-kjA A\^ A 1 k_ k_ 


T 0 c; C Q 
X Z D D 0 


A QT n 

4y±u 


UGUGGUUG G UAGGAGGU 


J o X U 


A /-t(^rpy-i|-»rp7v OOOT* A OOT" A O A A OO A OAAOOAOA 

AGG X GG X A GGG X AGG X AGAAGGA GAAGGAGA 


1 0 c c 0 
X.d DDy 


4912 




3 811 




12 560 


4916 


UGGUACGA G CUCACGCC 


3812 


GGCGTGAG GGCTAGCTACAACGA TCGTACCA 


12561 


4920 


ACGAGCUC A CGCCCGCC 


3813 


GGCGGGCG GGCTAGCTACAACGA GAGCTCGT 


12562 


4922 


GAGCUCAC G CCCGCCGA 


3814 


TCGGCGGG GGCTAGCTACAACGA GTGAGCTC 


12563 


4926 


UCACGCCC G CCGAGACC 


3815 


GGTCTCGG GGCTAGCTACAACGA GGGCGTGA 


12564 


4932 


CCGCCGAG A CCUCCGUU 


3816 


AACGGAGG GGCTAGCTACAACGA CTCGGCGG 


12565 


4938 


AGACCUCC G UUAGGUUG 


3817 


CAACCTAA GGCTAGCTACAACGA GGAGGTCT 


12566 


4943 


UCCGUUAG G UUGCGGGC 


3818 


GCCCGCAA GGCTAGCTACAACGA CTAACGGA 


12567 


4946 


GUUAGGUU G CGGGCUUA 


3819 


TAAGCCCG GGCTAGCTACAACGA AACCTAAC 


12568 
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495 0 




"5 Q o n 
^ O ^ U 


iAWViiAAVj VjLjV^ i AIjL- 1 AVwAB.v_<ji^k k_v^tjT^AA^w^_ 


1 0 ^ Q 

X z b b y 


4 954 




T Q O T 
^ O ^ X 




X <i J / u 


4960 


TTTTA/^/^TAA A T T A A Z^/^* A/^ 

UUACL-UAA a UAL.Av_v_ALj 


"3 Q O O 


l_ i i vj 1 A vjVj^ 1 ALjV- i Av_AM.(«_kji-4. i 1 1 AA 




4 962 


AO/^TAAATT A r^T^r^r^TKr^nT^ 
AH_UAAAU A Q_AL.^_AvjiViVj 


"3 Q O T 

J o z o 


l^i^iw 1 <jvjHj VjVjlw i AVjV^ 1 Av-AAk^VjA AlllAVjVjl 


xz 0 / z 


4 964 


l^TTAAATTAr^ A A n/"*!^! TT T 

CUAAAUAU A CUA^jvjijUU 


"3 Q O A 


AAL.V»v_ XljrVir Vaok. X AoV« 1 A^AAV^u^A v^lAl 1 lAVj 


XZ 3 / J 


4970 


A A *^ A (~^r* r* TTT T/^<^r^r^ TTT 

AUAL.UA(,7<a Vj UUVjuCUUU 


"3 Q o c: 


a An/^r^f^ A A r^rT'Tarr'T'ai^B ao/na r^c^nr*^r*T 

t\£v,jp>3\3\^J\l\ \3\s\^ X Ao^ X A^«AAl.k7A V..^ 1 kjVs 1 V:z 1 






Ar2/~'z^TTT T f^r*c^j\'\c*t'\r* 


"3 Q O C 
J O Z D 


^anaa/^/^(^ r^fzr^anr^par'aar'^iia aarrr'TV^rs 


xz 0 / 0 


4 y o X 


r'r'r'r^TTrTr'TT r* r'r'Tinr*T^r^r' 
oi_'wV_uuv_u v_VwAvj<jA\wV^ 


"3 ft O T 
O O Z / 




12 576 


4 987 




"3 Q O Q 
J oZ O 


GGAGA i GG GGG x AGG X AV^AAv^waA L- i LjGGA^j 


T 9 c: T 

xz b / / 


4990 


L.L.AtiVjAV-L. A UL.UI^jV7AVvU 


'3 Q Q 


Av^l^^^AlkjA ljV7V^lAv3V.lAV_AAL.^A unjrl L.L.lurur 


XZ 3 /O 


4997 


iJAUL.UijHjA UUL.U(jTk7(JA 


"3 Q "3 A 

Jo 


TT^r'i^ar'aa r^rr^parr^ar^aarr'a TT^r^ a/"* at"/^ 

X V«(»\JAurAA IjLtL. 1 A^V^ 1 AV..AAL.I>7A 1 vJAvxAX \j 


X.6 3 / 


5008 


CUGGGAGG G UGUCUUCA 


Jo jJX 


i GAAGAG A GGG i AGG 1 AGAAl^GA GG 1 GGGAG 


1 0 C Q A 
Xz boU 




<^/^<^ A/':i/~»OTT T TT T<^ A A 

(jVjLjAvjVjtaU UL.UUv„AUA 


"3 Q "3 O 
J O J Z 


HjiVjAAljA <wJ<jV>,1 AVjVwi Av_AAL,IjtA AVw^wV- 1 ^_V_\_ 


1 0 D 1 
XZ Do X 


5016 


/^T T/^T TT Tr^ A A T/^ 

CjUtjUL-UUL. A L-ALjtaL-CUC 


"3 Q "3 "3 
J O J J 


\jP>SjK3\^K^ i-\3 i AVjL- i AL^AA'^'vjA VjAAkjAL~At_ 


1 0 R Q 0 

xz boz 


502 0 


/-TT TT A A /-i/~TT T/-1 T\ r^r^r^ 
l_UULIAt,AG G (wt_UCACL.L. 


"3 Q "i A 
Jo J4 


GGG i GAGG GGG X AGU i AUAAv^^jA L. i G X kjAALr 


T 0 tr Q 0 
XZ bo J 


5025 


CAGGCCUC A CCCACAUA 


383 5 


XAXGXGGG GGG X AGG X AGAAGGA GAGGGL-XG 


12 584 


502 9 


r^f^jr^T^f^r^r* a /""attao att/^ 
CC-UCACCC A CAUAGAUG 


3836 


i^Tv rp^rpAT'/^ ^^/^rp TV /-ty-MTi TV TV TV i^/^ TV (~*r*(~*^r*T\.Cr* 

G A X X A X G GGG X AGG X AGAAGGA GGG X GAGG 


T 0 c Q c; 
XZbob 


5031 


Ul^ACt^CAC A UAGAUGL.V- 


•3 D "3 '7 
J O J / 


\j^3l_AXUXA kjvrV^ X ALj*,^ X At^AAL^laA Ij X kjtjtj X Lr A 


T 0 C Q 

XZ boo 


503 5 


CC^ACAUAG A UGGCGAL.U 


383 8 


AGXGGGL-A GGG X AGG X AGAAl^ljA L.X AXtjXtjtj 


T 0 C Q '7 

XZ bo / 


503 7 


A AT T A ATT C* f~'(~^f~^T\(~*'\Tfl{~' 

AUAUAGAU G GGUAGUUL. 


"3 Q "3 O 

Jo J y 


r^T\ 7\ r^TTirr^ /^/"•r^T'ar^r^T'ar^A A/^r^ a a t'i^t" att^t" 
VjAAVj X Lr^jtj IjLtVw X ALjVw X AVwAAJwkjA AXv^XAXVjX 


T 0 c; Q Q 

XZ b 0 0 


504 1 


AGAUGGGG A GUULUUGU 


J o4U 


A/^AA/^AA/^ /""r^OT" A r^r^T* A A A A d/TT^ AT'/^T' 

AG AAGAAG GGG X AGG X AG AAG GA GGGG A X G X 


1 0 C Q Q 

XZ boy 


c nil Q 


GAL.UUGUU G UGGGAGAG 


"3 Q A T 

J o4 X 


u X v. X V3V7UA X AIjV« X A^^ AAV^^A AAkjAAvj X ^ 


T 9 Ron 

XZ 3 7U 


5055 


UGUGGvJAG A GGAAGGAG 


"3 Q /I O 

J o4^ 


GXGGXXGG GGG X AGG X AGAAGGA GXGGGAGA 


XZ byx 


dUdU 


/^Ar'Az^r^AA r* r*Ts.iT*i^r^'Anf 
GAGAGGAA G GAGGGAGG 


"3 Q /I "3 

J o4 J 


X t?L.L, X \3 \3Ks\^ X Aljv^ X A^^AAV^vjA X X Kjyj X X 


T "5 coo 

XZ b yz 




/^/"•A Arr^Ar* r^Ar'/^A/^AA 
GGAAGGAG G ^-AGGAvjAA 


"3 Q /I A 

Jo44 


XX^h-Xv^v^XLj vtLjL- X AVjL, X A^^AA^vjjA 1 X X Ij'j 


1 c; Q "3 

X z D y J 




AGGAGAAA A GGUL.GGGU 


"3 Q A c: 
J o4l b 


T^c*<~*r*cTs.r'r* r*r^r^'T'af~T"T'af^a ar^r^a ■ i " i " i ■f^Tr^f^T' 

AkjljLikjAVjVj <JVJ^ X ALi^~ X A*^AAv-»jA X X X X v^^w 1 


T 0 c; QA 
X Z D yr± 




GGUGGGGU A GGUGGUAvj 


Jo^o 


r^Tar«r»an/^ r^r^r'TarT'Tar^a ar'f^a ar'/^'r^r^arr' 

V- X A^ UAxjvj kjkal^ X AW3 ^ X A*^ AAlw vjM. AijVj'jLj^i^j'.ji 


T 0 c: Q c: 
XZ Dy D 


c n Q □ 


GGUAGGUG G UAGGAUAG 


"7 Q A'7 

J o4 / 


r^Ta'prr'Ta nr'r^Tar'OT'ar^a ar^oa r^* ar^/^T" Anr^ 

O'XAXl^^L.XA X ALyV. X A^^AAV^^A ^.AVjVj X AVjrVj 


XZ by 0 


5091 


A/^/^T/^/^TTA r* /^ATTA/^/^AA 

AGGUGGUA G GAUAGGAA 


384 8 


X X GG X AX G GGG X AGG X AGAAGGA X AGGAGG X 


XZ by/ 


5093 


C-UGGUAGL A UAGCAAGG 


384 9 


GCXXGGXA GGG X AG(w X AGAAUGA GGXAGGAG 


XZ b y 0 


5095 


/^/— <T T TV i'^ 7\ T T TV #^ TV TV 1^ *^ TV 

GGUAGGAU A GGAAGLCA 


3 850 


XGGGXXGG GGL. X AGGX AGAAL.GA AXGGXAGL. 


12 599 


510 0 


TV T T TV /"» TV TV TV TV T T/~» 

CAUACCAA G CCACAGUG 


3 851 


GAGXGXGG GGC_ X AGL. X AG AAGGA XXGGXAXG 


12 600 


510 3 


AGGAAGGL A GAGUGUGL 


3 852 


G LAG AG X G GGG X AGG X AGAAGGA GGG X 1 GG X 


12601 


5106 


AAGGGAGA G UGUGGGGL 


3853 


GGGGGAG A GGG X AGG X AGAAGGA X G X GGG X X 


XZoUz 


5108 


GCCAGAGU G UGCGCCAG 


3 854 


GXGGGGGA GGG 1 AGG 1 AGAAGGA AGXGIGGG 


Xz bU J 


5110 


CACAGuGU G CGCCAGGG 


38 55 


GGG X GGGG GGG X AGG X AGAAGGA AGAG X G X G 


T 0 r» A 
XZ 0 U4 


5112 


GAGUGUGG G L.CAGGGGU 


38 56 


AGL. L. U X GG GGG X AGL. X AGAAL.GA GGAG AG X G 


T 0 c: n cr 
XZ b U b 


5118 


GGGGGAGG G GUGAGGGU 


38 57 


AGG G X GAG GGG X AGG X AGAAGGA GG X GGGGG 


T 0 c 0 c 
XZ 0 U 0 


5124 


GGGGUGAG G GUGGAGGG 


38 5 8 


GGG X GGAG GGG X AGG X AGAAGGA G X GAGGG G 


XZ bU / 


512 9 


GAGGGUGG A GGGGGAUG 


3859 


GAl GGGGG GGG X AGG X AGAAGGA GGAGGGXG 


T 0 C AQ 

XZ bUo 


CI "3 C 


GGAGGGGG A UGGUGGGA 


3860 


XGGGAGGA GGG X AGG X AG AAV^VjA GGGGG XvjVj 


T C A Q 

XZ buy 


C T 1 Q 

b±o o 


GL,UGUAUL- G UGGGAUGA 


T Q T 
J O O X 


XLjAX*^twL.A ijtjL, X AVjV^ X AV_AAV^VjA VjA X ijovjvjlj 


X Z b X U 




'!\iir*r'iir*r'*r* a tt/^ia a ATtr^tT 
AUL.VjjLUjVj'j a UL-AAAU^jU 


T Q C O 

J o b Z 


At^AXXXoA X AVjV^ X AV, AAv-.V-jA l_L.l^Al^kjAX 


X z b X X 


bX^ o 


Z^"*^/^ ATT<^ A A A TTr^TT/^*^ A Ar* 

GGGA U G AA A U GU GG AAO 


"3 Q C3 
J O D J 


v„ X X L-V^Al^A vjVji- X AvjjL. X AI^AAVwVjA X X ^jiAX 


X z b XZ 


5150 


f ATT/^ A A ATT T T^^O A A A^T T(^ 

GAUGAAAU G UGGAAGUG 


Q £Z A 

J o b 4 


r~'7\ r~"T"T'r^r^7\ r^r^r^T* A/~"r~"T'ar^a a<^/^B a T^T'T'r^ a tt^ 
t^AL. i i L-L-A vjLjI_ X Avjv_ X AI^AAv_VjA AXXXLtAX*^ 


X z b X J 


5156 


AUGUGGAA G UGUC^UCAL. 


3 8 65 


0 i vjAljAL- A VjijL. X ALjL. X AI_AlAv_vjA X X L-L,Al^AX 


XZ b X4 


5158 


irir^ a a r^T t i ir"^ jr* a a <^ 
GUGGAAGU G UGuGAGAG 


Jooo 


/-«rp/-irp/-i TV /-« TV r^l^ OT" A (^T" A A A A A f^T'T'/^^^ A ^ 

G X G X GAGA GGG X AGG X AGAAGGA AG X X GGAG 


XZ bXb 


D X O J 




3867 


TAdcrcwa nnr'TAOPTAr'AAr'nA nACSAPAr'T 


12616 


5165 


UGUCUCAC A CGGCUAAA 


3868 


TTTAGCCG GGCTAGCTACAACGA GTGAGACA 


12617 


5168 


CUCACACG G CUAAAGCC 


3869 


GGCTTTAG GGCTAGCTACAACGA CGTGTGAG 


12618 


5174 


CGGCUAAA G CCUACGCU 


3870 


AGCGTAGG GGCTAGCTACAACGA TTTAGCCG 


12619 


5178 


UAAAGCCU A CGCUACAC 


3871 


GTGTAGCG GGCTAGCTACAACGA AGGCTTTA 


12620 


5180 


AAGCCUAC G CUACACGG 


3872 


CCGTGTAG GGCTAGCTACAACGA GTAGGCTT 


12621 


5183 


CCUACGCU A CACGGGCC 


3873 


GGCCCGTG GGCTAGCTACAACGA AGCGTAGG 


12622 


5185 


UACGCUAC A CGGGCCAA 


3874 


TTGGCCCG GGCTAGCTACAACGA GTAGCGTA 


12623 


5189 


CUACACGG G CCAACACC 


3875 


GGTGTTGG GGCTAGCTACAACGA CCGTGTAG 


12624 
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"3 Q "7 C 




T 0 <ro c 
J. ^ 0 Z 3 


5195 




TOO'? 


Pi\J\^Pi\jKjKj^ 0\jk_ 1 /\'jV_ 1 <J 1 ± KjKjK^K^K^ 


12626 


com 




"5 Q Q 


r'T' AT'Ar'An (^r'0'T'arT"T'ar'aar'na nrzczczn'vrx'v 


12627 


c: O A A 




fl 7 Q 




12628 


O A 




"3 G o n 


PTariPPTA f'ZnPTAnPTAPA APriA APAflPAnf^ 




u 




o O O X 


nPTPPTAn f^inPTAnPTAPAAPfiA PTATAPACl 


12630 


3^ X / 




3882 


TTr^nAP(^n nnPTAf^PTAPAAPrtA TPPTAnPP 


12631 


c;o o A 




388 3 


ATTTTf^A nnPTAHPTAPA APfiA f^TlPTPPTA 


12632 


^ / 




O Q Q A 
J O O 


TrSAPATPA rtnPTAf^PTAPAAPf^A TTTnttAPH 


12 63 3 






•ao D c 

O O O 3 


nnniTiAPA nnPTAnPTAPAAPnA PATTTTfin 


12634 






J o o O 


d^nnrymA nnPTAnPT*APAAPfiA atpatttt 

xKSTX VjtVjtL. X Av3^ X AV» AnL«V7n AX\..AXXXX 


X ^ 0 ^ 3 


523 5 


ATTOaTTr^TT/^ A /^i^/**TTr^ A *^ A 


D Q O 
J o o / 


rri/-< rp<-« TV nPP PPPTAPPTAP A APl^B /^APATPAT 


T o^^'^^ 

X^D JO 


52 4 1 


Uv^AL.v^L.UL. Pi. l^AUAVwL.L.L, 


"3 Q Q Q 
J O O O 


fllP/^lP'T'P'T'P PPPT APPT'APA APP a P a (^f^rZTT!! A 


X Z 0 J / 






"3 Q Q Q 
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G 


OOT TOO 0 0 A 

CGUCGGCA 


4 0 8 0 


rpo 000 A 00 

1 GCCGACG 


OOOT" A 0 OT* A 0 A A OO A 

GGC i AGC i ACAACGA 


AGi Ai CLtC 


T 9 Q 9 Q 

XZ 0 z y 


6037 


O A T T A or TO O 

GAUACUGC 


G 


T TOOO OAT TO 

UCGGCAUG 


4 081 


0 A T^O 0 00 A 

CAiGCCGA 


OOOT'AOO'PAO A AOOA 

GGC 1 ACrt- X AC AAC^jA 


00 A OTA TO 
vjV-AVj X ax L, 


T 9 P "3 n 

XZ 00 U 


6041 


or TO OOT TOO 

CUGCGUCG 


G 


0 ATTOTTOOO 

CAUGUGGG 


4082 


000 A 0 AT^O 

CCCACAiG 


0 0 OT" A 0 OT' A 0 A AOOA 

GGC 1 AGC X ACAACvjA 


00 A 00 r^T^r* 
CvjACvjCAVj 


T 9 Q 1 1 
XZ 0 J X 


6043 


GCGUCGGC 


A 


T TOT TO 00 00 

UGUGGGCC 


4083 


GGCCCACA 


00 OTi A OOT" AO A AOOA 

GGC X AGC X ACAACGA 


0 000 A 00 0 

GCCVjACo-C 


XZ 0 J Z 


6045 


OTTOOOO ATT 

GUCGGCAU 


G 


T TOOO 000 A 

UGGGCCCA 


4 084 


fyoooooo A 
X (j^jVjCCCA 


1 avjL, 1 av-aav,ija 


AmppppA p 


n Q Q "3 0 
XZ 0 J J 


604 9 


O O A T TOT TO O 


G 


CCCAGGAG 


4 08 5 


/-I rp <^ rp 00 0 
Ci CC itiVjjkj 


OOOT* A OOT" A OA AOO A 


00 A 0 A TO 0 


1 9 P 7/1 
XZ 0 0 fi 


6061 


AOOAOAOO 

AGGAGAGG 


G 


00 OT TOT TO 0 

CGCUGUGC 


4 086 


0 0 A 0 A 0 00 

LjC Av^ AvjL. 


OOOT A OOT* AO A AOOA 


OOTOTOOT 
X C X I— C X 


1 9 0 "3 c 
XZ 0 0 D 


60 63 


GAGAGGGG 


G 


OT TOT TO 0 A 0 

CUGUGCAG 


4 087 


orp/-i 0 A 0 A 0 

C i tjCACAvj 


i^/-»/^rpA /-»/-irp A A A 00 A 
(jVjV^ i AVjv„ i AV— AAV— VjA 




n 9 Q -3 
XZ 0 ^ 0 


6066 


AOOOOOOTT 

AGGGGGGU 


G 


T TOO A OT TOO 

U (jC Avj U vj\j 


A n Q Q 

4 U 0 0 


00 A OT'OO A 


OOOT" A OOT AO A AOOA 


X 


12 8 3 7 


6068 


OOOOOTTOTT 

GGGGGUvjU 


G 


OA OTTOO ATT 
C Avar U vivj AU 


4 0 8 9 


ATT^f"* A r^T'O 
i\L IwL-AL. 1 


OOOTAOOTAOAA OO A 




12 8 3 8 


6071 


O OT TOT TO O A 

GCUGUGCA 


G 


T TO OAT TO A A 

UGGAU GAA 


4 0 90 


H II 1 10 A TiOO A 

1 i CAl CCA 


0 0 OT A 0 OT A 0 A AOO A 

GGC X AGC X ACAACoA 


TOO A OAOO 
X IjCACAVjt, 


T 9 P "3 Q 

X.Z 0 J y 


607 5 






U vj.rt.rt. CJ V— VJrVj 


40 91 




GGCTAGCTACAACGA 


CCACTGCA 


12840 


6079 


GUGGAUGA 


A 


UCGGCUGA 


4092 


TCAGCCGA 


GGCTAGCTACAACGA 


TCATCCAC 


12841 


6083 


AUGAAUCG 


G 


CUGAUAGC 


4093 


GCTATCAG 


GGCTAGCTACAACGA 


CGATTCAT 


12842 


6087 


AUCGGCUG 


A 


UAGCGUUC 


4094 


GAACGCTA 


GGCTAGCTACAACGA 


CAGCCGAT 


12843 


6090 


GGCUGAUA 


G 


CGUUCGCU 


4095 


AGCGAACG 


GGCTAGCTACAACGA 


TATCAGCC 


12844 


6092 


CUGAUAGC 


G 


UUCGCUUC 


4096 


GAAGCGAA 


GGCTAGCTACAACGA 


GCTATCAG 


12845 


6096 


UAGCGUUC 


G 


CUUCGCGG 


4097 


CCGCGAAG 


GGCTAGCTACAACGA 


GAACGCTA 


12846 


6101 


UUCGCUUC 


G 


CGGGGCAA 


4098 


TTGCCCCG 


GGCTAGCTACAACGA 


GAAGCGAA 


12847 


6106 


UUCGCGGG 


G 


CAACCAUG 


4099 


CATGGTTG 


GGCTAGCTACAACGA 


CCCGCGAA 


12848 



260 



MBHB02,249-E (400.042US) 



6109 




4100 


AGACATGG GGCTAGCTACAACGA TGCCCCGC 


12849 






4101 


GGGAGACA GGC i AGC i ACAACGA GG 1 i GCC C 


12850 


ox 




4102 


GGGLtGAGA GGC i AGC i ACAACGA A i GG 1 i GC 


12851 


b ±Z J 


TTf^T T/*^/^<^/^r^ A r^/""*^ A (^T T ATT 


410 3 


ATAGTGCG GGCTAGCTACAACGA GGGGGAGA 


12852 


612 5 


LH_L.LCL.AC Lj L-ALUAULrU 


4104 


AcATAGTG GGCTAGCTACAACGA GTGGGGGA 


12 853 


oxz / 


rr^r^CT^r^r^r* a ^TiATtOTT/^r* 

V^V-<wCACVjL- a CUAUljUtjL. 


4105 


GCACAiAG GGCi AGC i ACAACGA GCGiGGGG 


12 854 


OX J u 


f^7^r*r*r^7^rvii a TTr'iTr^r^/^TT/^ 


4106 


CAGGC AC A GGC i AG C i AC AAC GA AG 1 GC G i G 


12 855 


b Xo Z 


A /^TT ATT T T/"* l^T T/^ A 

L.LjL^t_UAU Lj ULjCUULjALt 


4107 


CTCAGGCA GGCTAGCTACAACGA ATAGTGCG 


12856 


b ± J4 


A/^TATT/~'TT ^ /— i /— »T T/-^ A <^ A O 


4108 


/^rri/^rn z"' Ti. /^tt\ tv 1 1 tv tv tv /^/^ tv tv tv rn tv /^m/^ 

CTCTCAGG GGCTAGCTACAACGA ACATAGTG 


12857 




r^r^r^yr* i\r*T\. r* r^c* a /^/^/^ a /~« 
IjCv^ULjAQjA Ij i-UAV-LrCAVj 


4109 


CTGCGTCG GGCTAGCTACAACGA TCTCAGGC 


12858 




UvvAvsA^CW? A V_t»vJAvjL.liij 


4110 


CCGCTGCG GGCTAGCTACAACGA CGCTCTCA 


12859 


6147 


AGAGCGAC G CAGCGGCG 


4111 


CGCCGCTG GGCTAGCTACAACGA GTCGCTCT 


12860 


6150 


GCGACGCA G CGGCGCGC 


4112 


GCGCGCCG GGCTAGCTACAACGA TGCGTCGC 


12861 


6153 


ACGCAGCG G CGCGCGUC 


4113 


GACGCGCG GGCTAGCTACAACGA CGCTGCGT 


12862 


6155 


GCAGC-GGC G CGCGUCAC 


4114 


GTGACGCG GGCTAGCTACAACGA GCCGCTGC 


12863 


6157 


AGCGGCGC G CGUCACAC 


4115 


GTGTGACG GGCTAGCTACAACGA GCGCCGCT 


12864 


6159 


CGGCGCGC G UCACACAA 


4116 


TTGTGTGA GGCTAGCTACAACGA GCGCGCCG 


12865 


6162 


L.GL.GCGUC A L-ACAAAUC 


4117 


GATTTGTG GGCTAGCTACAACGA GACGCGCG 


12866 


6164 


LGLLrUCAL, A CAAAUCCU 


4118 


AGGATTTG GGCTAGCTACAACGA GTGACGCG 


12867 


bXb o 


UL-AUACAA A UCL-ULUCL 


4119 


/—I 7\ >^ 7\ /— » TV /-f JTi TV /~i /~irn TV TV TV /^/^ TV rTWTli^my^m/^ TV 

GGAGAGGA GGCTAGCTACAACGA TTGTGTGA 


12868 


bi /o 


C cue U CCA G CCUCACCA 


412 0 


m/^ /^rrii^ TV /~i /-^ /^rn TV /^m tv tv tv /^/^ tv tv tv 

TGGTGAGG GGCTAGCTACAACGA TGGAGAGG 


12869 


bxo^ 


CCAtjCCUC A CCAUCACU 


4121 


AGTGATGG GGCTAGCTACAACGA GAGGCTGG 


12870 


£ 1 Q £C 


GCCUCACC A UCACUCAG 


4122 


/'til lA^ TV /^rn^ TV y^fTt Ti /-» TV TV TV /^/^ TV ^/^ITi/^ TV /^/^ y^ 

CTGAGTGA GGCTAGCTACAACGA GGTGAGGC 


12871 


b±o 


UCACCAUC A CUCAGCUG 


412 3 


CAGCTGAG GGCTAGCTACAACGA GATGGTGA 


12872 


b X 


A T T/^ A C*'K ir^ A ^T T(^ <^T T/^ A *^ 

AUCAL-UCA Lj L-ULtCULjALj 


4124 


CTCAGCAG GGCTAGCTACAACGA TGAGTGAT 


12873 


bxy / 


AC U C AG C U G C U G AGG AG 


4125 


CTCCTCAG GGCTAGCTACAACGA AGCTGAGT 


12874 


b^ Ub 


CUGAGGAG G CUCCAUCA 


4126 


m/^ TV m^^/^ TV /nil TV MM TV TV TV /^/^ TV /^rn y^m tv 

TGATGGAG GGCTAGCTACAACGA CTCCTCAG 


12875 


b^ 11 


GAGGCUCC A UCAGUGGA 


4127 


m/^/^ TV 1 TV /-^ / ^1 1 1 TV y tf 1 » TV TV TV TV y^ TV /^y' 1 

^Q\ZPSZ^QtK GGCTAGCTACAACGA GGAGCCTC 


12876 


b^ Id 


/*^T/^/^ATT/^A TTO<^ATT/^AA 

CUCCAUCA G UGGAUCAA 


4128 


ft W T 1/^ TV m/^/*l TV y^y^ / ' fl l ■ TV / if ■ | TV TV TV /^/^ TV TV m/^ /~t TV y^ 

TTGATCCA GGCTAGCTACAACGA TGATGGAG 


12877 


b^ X y 


ATT/^ A/^TT/~*(^ A T T*^ A A TT(^ A 

AU CAG U GG A U CAAU GAG 


412 9 


/■ ij f 1/^ TV iTirri/^ TV /~i /~irn TV /■ tf 1 1 TV /"I TV TV TV TV /^rny^ TV m 

CTCATTGA GGCTAGCTACAACGA CCACTGAT 


12878 


622 3 


^TT^/^ATT/^A A T T/^ A z^/"' A /^T T 

G U GGAU C A A U GAGGACU 


4130 


AGTCCTCA GGCTAGCTACAACGA TGATCCAC 


12879 


62 2 9 


A A T T/^ A Z"*/^ A /~<TT/~'/^TT/~'/~» A 

CAAUGAGG A CUGCUCCA 


4131 


TGGAGCAG GGCTAGCTACAACGA CCTCATTG 


12880 


62 3 2 


UGAGGACU G CUCCACGC 


4132 


GCGTGGAG GGCTAGCTACAACGA AGTCCTCA 


12881 


62 3 7 


ACUGCUCC A CGCCAUGU 


4133 


ACATGGCG GGCTAGCTACAACGA GGAGCAGT 


12882 


b^ J y 


UGCUCCAC G CCAUGUUC 


4134 


TV TV TV m/~1 /^/t yim TV y-1m TV TV TV /^/^ TV /-^rn/^ TV /^/^ TV 

GAACATGG GGCTAGCTACAACGA GTGGAGCA 


12883 


6242 


UCCACGCC A UGXJUCCGG 


4135 


CCGGAACA GGCTAGCTACAACGA GGCGTGGA 


12884 


6244 


CACGCCAU G UUCCGGCU 


4136 


AGCCGGAA GGCTAGCTACAACGA ATGGCGTG 


12885 


b^ bU 


ATT^TTTT/^/^/^ r^T Tr~>/^T T/~«/^/^ 

AUGUUCCG G CUCGUGGC 


4137 


TV /^r^ TV /—I /^m TV /~i y-irn tv tv tv /^/^ tv z^/*^ y-^ tv tv tv m 

GCCACGAG GGCTAGCTACAACGA CGGAACAT 


12886 


62 54 


UCCGGCUC G UGGCUAAG 


4138 


/ "II 1 im TV ^^^^X^TV y^/^y-«tnTTV /"tl'l 1 TV y~*TV TV y^/^ TV TV y**f X^ A*^/^ TV 

CTTAGCCA GGCTAGCTACAACGA GAGCCGGA 


12887 


6257 


GGCUCGUG G CUAAGGGA 


4139 


TCCCTTAG GGCTAGCTACAACGA CACGAGCC 


12888 


^ O f c 

b^ bo 


GCUAAGGG A UGUUUGGG 


4 140 


/^/^ TV TV TV y^ TV 11 1 1 TV / i| n TV r~1 TV TV y^y^ TV /^y^ y-trnrn TV y^ y^ 

CCCAAACA GGCTAGCTACAACGA CCCTTAGC 


12889 


b^ b / 


TT A A /^(^r^ AT T T TT TT T^"" O A <^ 

UAAGGGAU G UUUGGGAC 


4141 


rn TV TV TV /^/^/"•rriTV ^/^rR TV /^Tv tv/^/^tv TV rri/*ij^/'n i ii 1 1 tv 

GTCCCAAA GGCTAGCTACAACGA ATCCCTTA 


128 90 


O T /I 

b^i / 1 


TT/^'TTTTTTr^OO A /^T T/^/^ A T T A T T 

UGUUUGGG A CUGGAUAU 


4142 


7\ rn TV T>/^/^ TV y~im TV ^ / 11 1 1 TV /~t "A TV TV y-ty-^/l tv TV TV TV 

ATATCCAG GGCTAGCTACAACGA CCCAAACA 


128 91 


iT O T O 

b^ / y 


GGGACUGG A UAUGCACG 


414 3 


y^/^ m ty m TV y-1 rji TV TV TV TV /^/^ TV tv y^rn^*i/^ 

CGTGCATA GGCTAGCTACAACGA CCAGTCCC 


12892 


62 81 


GACUGGAU A UGCACGGU 


4144 


TV /~i /~i/~i m/^ T\ y^ y^ /^rr> TV /^/^m tv /~» tv tv /*t^^ tv tv m/^y^ tv /^my^ 

ACCGTGCA GGCTAGCTACAACGA ATCCAGTC 


12893 


a "2 
o J 


CULtGAUAU G CACGGUGU 


414 5 


A O A f*e^l •! 1 <^ /"•^/^T^ A /^/~MT» A y^A A A TV rriTV rn/^/^TV 

ACACCGTG GGCTAGCTACAACGA ATATCCAG 


128 94 


b^ OD 


AT TAT T/^l^ A Z^/"" O T T/^ T TT T/^ 

GGAUAUGC A CGGUGUUG 


414 6 


TV TV TV i^f^f% /l y^m TV /~» /— im TV TV TV /^/^ TV y^ y-^ TV m TV myi /~1 

CAACACCG GGCTAGCTACAACGA GCATATCC 


12895 


62 88 




414 7 


riVj J. V^i-LrtL-rt ±>\V3C l>i.C/\/\CLT/^ Ckj 1 oCril 


xz o y D 


6290 


UGCACGGU G UUGACUGA 


4148 


TCAGTCAA GGCTAGCTACAACGA ACCGTGCA 


12897 


6294 


CGGUGUUG A CUGACUUC 


4149 


GAAGTCAG GGCTAGCTACAACGA CAACACCG 


12898 


6298 


GUUGACUG A CUUCAAGA 


4150 


TCTTGAAG GGCTAGCTACAACGA CAGTCAAC 


12899 


6306 


ACUUCAAG A CCUGGCUU 


4151 


AAGCCAGG GGCTAGCTACAACGA CTTGAAGT 


12900 


6311 


AAGACCUG G CUUCAGUC 


4152 


GACTGAAG GGCTAGCTACAACGA CAGGTCTT 


12901 


6317 


UGGCUUCA G UCCAAGCU 


4153 


AGCTTGGA GGCTAGCTACAACGA TGAAGCCA 


12902 


6323 


CAGUCCAA G CUCCUGCC 


4154 


GGCAGGAG GGCTAGCTACAACGA TTGGACTG 


12903 


6329 


AAGCUCCU G CCGCGGUU 


4155 


AACCGCGG GGCTAGCTACAACGA AGGAGCTT 


12904 
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6332 


CUCCUGCC 


G 


CGGUUGCC 


4156 


/~»/^/~»7\ TV /~*f^<~* 

GGCAACL-G 


GGC i AGL i ALAALGA 


LtGLAVjLjAvj 


T O Q r\ c 


6335 


CUGCCGCG 


G 


UUGCCGGG 


4157 




LtVjL. 1 ALjL i Av-AALLjA 


LLtLvjVjLALj 


y u D 


6338 


CCGCGGUU 


G 


CCGGGAGU 


4158 


AC i CCCGO 


LiGC i ALjL. i ALAALVjA 




1 o Q r» "7 


6345 


UGCCGGGA 


G 


T T /^y^ /"TT TT TT T/^ 

ucccuuuc 


4159 


GAAAGGGA 


GGC i AGC i ACAALLjA 


1 LLLLrLiLA 


T O Q n D 

± z y u o 


6359 


uucuucuc 


A 


UGCCAACG 


4160 


CG i i (jkjCA 


VjLiL 1 ALrL 1 ALAAL-tjA 


r^T-^CT^ T^CT^ A 


1 o Q n ci 
X z y u y 


6361 


TT T/^T T/*< TV T T 

CUUCUCAU 


G 


CCAACGUG 


4161 


TV /^/-^i [ II 1 

CACvjI ivjVj 




I\ i. Vj/Wj Afivi 


I7XU 


6365 


T Tj^ TV T T/~1 f~^f~^ y< 

UCAUGCCA 


A 


CGUGGGUA 


4 162 


i ACCCACG 


/^/-t/^rpAi^r^T'A/^A A r^C^ A 

IjVjL i AL»L i ALAALvjA 


1 LjVjL A 1 IjA 


y XX 


63 67 


TV T T/^ 1^ TV TV 

AUGCCAAC 


G 


UGGGUACA 


4163 


rp/-irp 7\ <^ /—i/^ 7\ 


LrLrL i AIjL i ACAAUjA 


/-irppp/i /-» A rp 


x^ y x^ 


6371 


CAACGUGG 


G 


T T TV TV y^/^/**/^ 

UACAGGGG 


4164 


r^/^f^t ll|t/-HTI7V 

CCCCTGTA 


GGCTAGCTACAACGA 


LLALG 1 i G 


±^ y 


6373 


ACGUGGGU 


A 


CAGGGGGG 


4165 




vioL. i AvjL i ALAALVjA 


AL.L L ALva 1 


x^ y xft 


6381 


ACAGGGGG 


G 


UCUGGCGG 


4166 


CCGCCAGA 


GGL. 1 AGC 1 ALAALGA 


LCLLL iGl 


x^ y XD 


6386 


GGGGUCUG 


G 


^^/^/^/"•/^ TV TV 

CGGGGAGA 


4167 


TCTCCCCG 


GGL i AGL 1 ALAALGA 


LAGALLLL 


x^ y Xo 


6394 


GCGGGGAG 


A 


CGGUAUCA 


4168 


n~»/^ TV rn tv f^/^f^ 

TGATACCG 


GGCTAGCTACAACGA 


CTCCCCGC 


12 917 


6397 


GGGAGACG 


G 


T T TV T Ty^ TV T T/^ ^ 

UAUCAUGC 


4169 


TV m/^ TV m TV 

GCATGATA 


GGC 1 AGL 1 ALAALGA 


LGiLi LLL 


xz y xo 


6399 


GAGACGGU 


A 


UCAUGCAA 


4170 


f 1 mi^i TV TV 

TTGCATGA 


GGCTAGCTACAACGA 


ACCGTCTC 


12 919 


6402 


ACGGUAUC 


A 


UGCAAACC 


4171 


GGTTTGCA 


GGCTAGCTACAACGA 


GATACCGT 


12920 


6404 


GGUAUCAU 


G 


CAAACCAC 


4172 


GTGGTTTG 


GGCTAGCTACAACGA 


AIGAl ALL 


x^y.<2X 


64 08 


UCAUGCAA 


A 


CCACCUGC 


4173 


t-^rt TV /~< i^rri/^ 

GCAGGiGG 


LrGL i AGL 1 ALAALLtA 


1 1 It 1 \(~* A rp/-i A 

i ILrLAiLiA 


xz y z z 


6411 


UGCAAACC 


A 


CCUGCCCA 


4174 


TGGGCAGG 


GGCTAGCTACAACGA 


/-»/-trprprp/-iy^ A 
GG i 1 i GL A 


12 92 3 


6415 


AACCACCU 


G 


CCCAUGCG 


4175 


CGCATGGG 


GGL 1 AGL i ALAALGA 


AvjtjlCjGi i 


Xz yz4 


6419 


ACCUGCCC 


A 


UGCGGAGC 


4176 


GCTCCGCA 


GGL i AGL i ALAALGA 


(jLiGLA(j(j i 


Xz yz b 


642 1 


CUGCCCAU 


G 


CGGAGCGC 


417 7 


LjCCjL i L-Lvj 


LiLtL i ALiL i ALAALVjA 


Al L3VjLrL/A.Vj 


xz yzo 


642 6 


TV T T/^ /-^ "TV 

CAUGCGGA 


G 


/^/—^ TV /~1 TV T T/^ 

CGCAGAUC 


4178 


GATCTGCG 


/— •/-i/.-irpA/^/~"T'A/^A A f~*f~* A 

GGL i AGC i ACAACGA 


TT^r^r* r* a nn/^ 
iCLGCAHj 


Xz y^s / 


642 8 


UGCGGAGC 


G 


TV TV T T/~1 TV 

CAGAUCAC 


4179 


/ TV rn/ 11 1 

GTGATCTG 


GGC i AGL 1 ALAALGA 


/*i/-irpi^/~t/~i/-i A 

GL i LLGLA 


T O OO Q 

Xz yzo 


6432 


/-^ TV /^/^ TV 

GAGCGCAG 


A 


T T/^ Ti. f^T T/^ TV 

UCACUGGA 


4180 


iCCAGlGA 


GGC i AGL i ALAALGA 


LlGLLiL i L 


T O QO Q 

Xz y z y 


6435 


/-t/^ TV TV T T/~1 

CGCAGAUC 


A 


^T T/^ TV TV T T 

CUGGACAU 


4181 


ATGTCCAG 


GGC i AGL i ALAALGA 


LiAl L 1 LtLLj 


Xz yj u 


6440 


AUCACUGG 


A 


CAUGUCAA 


4182 


TTGACATG 


GGCTAGCTACAACGA 


A /"trp/"* A rp 
LCAGIGAI 


T O Q O T 

Xz y jx 


6442 


CACUGGAC 


A 


T T^T T/^ TV TV TV 

UGUCAAGA 


4183 


TCTTGACA 


GGL 1 AGC i ACAACGA 




T o cao 

Xz y 


6444 


CUGGACAU 


G 


UCAAGAAC 


4184 


GTTCTTGA 


r^r^ / til 1 A /"II 1 1 TV A A f*f* A 

GGCTAGCTACAACGA 


A rp/~»rp^^ A 

AlGiLLAG 


1 o o "3 "a 

Xz y J J 


6451 


UGUCAAGA 


A 


CGGUUCCA 


4185 


TGGAACCG 


GGC i AGL i ALAALGA 


rp/-i( f H 1 1/— 1 A A 

iLi ILiALA 


1 O Q T /I 

xz y J4 


6454 


CAAGAACG 


G 


UUCCAUGA 


4186 


m TV m /"^ TV ^ 

TCATGGAA 


GGCTAGCTACAACGA 


CGTTCTTG 


12 935 


6459 


ACGGUUCC 


A 


UGAGGAUC 


4187 


TV m /^m TV 

GATCCTCA 


GGCTAGCTACAACGA 


GGAALLGi 


12 936 


6465 


CCAUGAGG 


A 


UCGUCGGG 


4188 


CCCGACGA 


/^m TV /irn TV TV 7\ /~l TV 

GGCTAGCTACAACGA 


CCTCATGG 


12 937 


6468 


UGAGGAUC 


G 


UCGGGCCU 


4189 


TV /^/^ /^/^/^/^ TV 

AGGCCCGA 


GGCTAGCTACAACGA 


GAi LL i LA 


12 938 


6473 


AUCGUCGG 


G 


CCUAAGAC 


4190 


GTCTTAGG 


GGL i AGL i ALAALGA 


LLGALGAl 


12 93 9 


6480 


GGCCUAAG 


A 


CCUGUAGC 


4191 


/*im TV TV 

GCTACAGG 


/—I TV /'ti II TV /I TV TV f^r^ TV 

GGCTAGCTACAACGA 


CTTAGGLL 


12 94 0 


6484 


UAAGACCU 


G 


UAGCAACA 


4192 


TGTTGCTA 


/-I /-t /~im TV rf^rjl TV TV "A /^/1 TV 

GGCTAGCTACAACGA 


AGGTCTTA 


12 94 1 


6487 


GACCUGUA 


G 


CAACACGU 


4193 


ACGTGTTG 


GGCTAGCTACAACGA 


rpA A C^r^rnf* 

lALAGGi L 


Xz y4z 


6490 


CUGUAGCA 


A 


CACGUGGC 


4194 


GCCACGTG 


/-I r-irrt TV ^ /■ <l 1 1 A A A r^f* A 

GGCTAGCTACAACGA 


rp/~i/-<rp A /"« A 

T.GC1ACAG 


12943 


6492 


GUAGCAAC 


A 


CGUGGCAU 


4195 


ATGCCACG 


/■nil TV /-Irn A A A f^r* A 

GGCTAGCTACAACGA 


GTTGCTAC 


12 944 


64 94 


AGCAACAC 


G 


T T^^y*V y^ TV T T^^ 

UGGCAUGG 


4196 


CCATGCCA 


/tin A y nil A ^ A A f^f^ A 

GGCTAGCTACAACGA 


GTGTTGCT 


12 945 


6497 


AACACGUG 


G 


TV T T/*»/^ TV TV 

CAUGGAAC 


4197 


GTTCCATG 


GGL i AGL i ALAALGA 


A /^/~'rp/-trpqn 
LAHjILjI i 


Xz y4 b 


6499 


CACGUGGC 


A 


T T/^ <^ T\ TV TV T T 

UGGAACAU 


4198 


Al Gi i CCA 


GGL 1 AGL 1 ALAALGA 


LLLALLjILj 


T O Q>1 O 

Xz y4 / 


6504 


j« /-< TV T TV 

GGCAUGGA 


A 


CAUUCCCC 


4199 


GGGGAAi G 


/~* /~"Tt A t~> / 11 1 1 A ('^ A A f^f~* A 

GGL i AGL i ALAALGA 


rp /-I A rp /-I /-i 

1 LLAitjLL 


12 948 


6506 


CAUGGAAC 


A 


UUCCCCAU 


4200 


TV rn/*^/^/^/^ TV TV 

ATGGGGAA 


/~i /^rn A /~» /~irr» A A a f~^f^ A 

GGL 1 AGL 1 ALAALGA 


Lri 1 LLAi Lr 


12 949 


6513 


^ TV T TT Ti^ 

CAUUCCCC 


A 


T T/^ TV TV /^/^ TV 

UCAACGCA 


4201 


TGLG i 1 GA 


CjVjL i AVjL i AL AALLrA 


nr^r^r^ a a T'r"' 

VjijVjL:j/\iA.l Lj 


n O Q R o 

X z y D u 


6517 


CCCCAUCA 


A 


/^/*^ TV T T TV TV 

CGCAUACA 


42 02 


TGTATGCG 


GGCTAGLT ALAALGA 


i Lj A i VjVjLtLj 


12 951 










4 9 n 

^ U J 








12 952 


6521 


AUCAACGC 


A 


UACACCAC 


4204 


GTGGTGTA 


GGCTAGCTACAACGA 


GCGTTGAT 


12953 


6523 


CAACGCAU 


A 


CACCACGG 


4205 


CCGTGGTG 


GGCTAGCTACAACGA 


ATGCGTTG 


12954 


6525 


ACGCAUAC 


A 


CCACGGGC 


4206 


GCCCGTGG 


GGCTAGCTACAACGA 


GTATGCGT 


12955 


6528 


CAUACACC 


A 


CGGGCCCC 


4207 


GGGGCCCG 


GGCTAGCTACAACGA 


GGTGTATG 


12956 


6532 


CACCACGG 


G 


CCCCUGCA 


4208 


TGCAGGGG 


GGCTAGCTACAACGA 


CCGTGGTG 


12957 


6538 


GGGCCCCU 


G 


CACACCCU 


4209 


AGGGTGTG 


GGCTAGCTACAACGA 


AGGGGCCC 


12958 


6540 


GCCCCUGC 


A 


CACCCUCC 


4210 


GGAGGGTG 


GGCTAGCTACAACGA 


GCAGGGGC 


12959 


6542 


CCCUGC7VC 


A 


CCCUCCCC 


4211 


GGGGAGGG 


GGCTAGCTACAACGA 


GTGCAGGG 


12960 
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6552 




4212 


Lr i i 1 GGCG GGC i AGC 1 ACAACGA CGGGGAGG 


12 961 


6554 




4213 


lALji i ILjLj GGC 1 AGC i ACAACGA GCCGGGGA 


12 962 


ODD y 


/~'/~»/^/^r~'OA A A ^^TATTTT/^TTA 


4214 


T'AOAAT'Al^ (^/"'(^T' A /"•/^T' A A A /^r^ A ii ii 1 1/*'</^<^/~«<^<^ 

iACAAlAG GGC i AGC i AC AACGA iXGGCGCC 


12 963 


C C D 


ijTUL,AAAl_U A UUL-UALtLKj 


4215 


CCC i ALrAA CCC i AGC i ACAACGA AG i i i CLrC 


12 964 


C tr T n 


AUUL-UALxLj \j v_tjt_UAU(JCj 


4 ± 0 


CCAiACCC CCCi AGC i ACAACGA CCiACAAi 


12 9 65 


bo / ^ 


UCUAijljk^L. o L.UAU(^(jL.V:3 




CGCCAiAO k3GC 1 AGC i ACAACGA GCCCiAGA 


T 0 Q C 

y bb 


DD / D 


Ao'VjVjrl^Larl-U A UVjLtV-VjLjVjU 


Z ± 0 


ACCCLjCCA ^jCrC 1 ALtC 1 AC AACvjA ALjCLtCCCI 


xz y b / 


bo / o 


LiL.QjL.UAUvj (j L.vjCjtjULjVjV_ 




GCCACCCG GGC 1 AGC i ACAACGA CAiAGCGC 


1 0 Q £r Q 

y bo 


C C Q O 


UAUvjt»t-tj(j UiaLrV„t,tjt.U 


422 0 


AGC GGC C A GGC 1 AGC i ACAACGA CCGCCAi A 


12 969 


CROC 
ODD D 


KiKsK^KsyjxjUKs Ij L.L.IjV_UvjAVj 


A 0 0 T 

fi ^ ^ X 


C i CA\jCIjvj W7V3C i A^jC i ACAACijA CACCCuCC 


X46 y / u 


Q O 
0300 


ljtiV?U^iCjL-L. CUQjAIjCjAVj 


/I 0 0 0 


C i C C I CAG GGC i AGC i ACAACGA GGC C ACCC 


iz y /X 




ijL.UljAtjt3A Li UAULtUVjvjA 


4<i ^ J 


i CC ACG 1 A GGC 1 AGC 1 ACAACGA 1 CC i CAGC 


12 972 


6598 


ULtALjLjALjU a CvjUvjCjACjCj 


4224 


CCTCCACG GGCTAGCTACAACGA ACTCCTCA 


12 973 


6600 


A/~'/^A/~'TTAr^ T T/^ii^ A <^/^T TT T 

AQjVjALrUAL, \j UijVjALrVjUU 


422 5 


AAC C 1 CCA GGC i AGC i ACAACGA G i AC 1 CC i 


12 974 


6606 


ACGUGGAG G UUACGCGG 


4226 


/^/^/^ rp TV A /**/^ /*trp TV /^rp TV TV TV /^/~^ A / tl|l/*1/*lTV /*i^rn 

CCGCGTAA GGCTAGCTACAACGA CTCCACGT 


12975 


6609 


UGGAGGUU A CGCGGGUG 


4227 


CACCCGCG GGCTAGCTACAACGA AACCTCCA 


12 976 


6611 


GAGGuUAL, G CGGGUGGG 


42 2 8 


CCCACCCG GGCTAGCTACAACGA GTAACCTC 


12 977 


661 5 


UUAL-GL-GG G UGGGGGAU 


422 9 


AiCCCCCA GGC 1 AGC i ACAACGA CCGCGiAA 


12 978 


6622 


GGUGGGGG A UUUCUAL.U 


423 0 


AGiGGAAA GGC i AGC i ACAACGA CCCCCACC 


12 979 


662 8 


TV T TT TT T/^/~< A /~»T T A /"'/^T T/^ A 

GGAUUUCL A CUAC-GUGA 


42 31 


1 CACG 1 AG GGC 1 AGC 1 ACAACGA GGAAA ICC 


12 980 


6631 


UUUCGAGU A GGUGAGGG 


42 32 


CCGTCACG GGCTAGCTACAACGA AGTGGAAA 


12 981 


oo J J 


UGvJAGUAL. G UGAGGGGG 


y1 0 "3 "3 
44S J J 


GCCCG i CA GGC i AGC 1 ACAACGA G 1 AG i GGA 


12982 


oo J b 


AGUAGGUG A GGGGGAUG 


42 34 


CATGCCCG GGCTAGCTACAACGA CACGTAGT 


12 983 


bb4 U 


r^r*'\'\r^'Pi.r*t'*r^ (^ATTr»A/^^A 
GGUGAGGG G GAUGAGGA 


y1 0 0 C 

4xi J b 


-L GG JL C A i G GGC i AGC i ACAACGA CCG 1 CACG 


12 984 


bD4 ^ 


UvjAUOLtVjL. a UL3AL.L-AL.U 


42 3 6 


ACiCoiCA tjGC i AC C i ACAACGA GCCCG ICA 


T O Q Q C 

yy D 


CCA C 

bb4: D 


L-LrVjLxt-AULr A UGAUUGAG 


42 3 7 


GiCAGiGG GGC i AGC i ACAACGA CAi GCCCG 


T 0 0 Q C 

1.Z yob 


bb4 o 


ATT/^ AO/** A /^TT/^ A/^ A Ar^ 

GGAUGAGG A GUGAGAAG 


42 3 8 


Gl IGICAG GGC 1 AGC 1 ACAACGA GGICAIGC 


12 987 


bbD^ 


GAGGAGUG A GAAGGUAA 


42 3 9 


1 iACGi iG GGC i AGC i ACAACGA CAGiGGiC 


10000 

jL/, 700 


bbDD 


/^A/^T*^A/^A A /^^TTAAAATT 

GAGUGAGA A GGUAAAAU 


424 0 


TV M Hill Mil lA f~*i~* /— !/-« /-irpTv /-I /^rp A /~« A A r^r"* A rp/~«rp/~i A /~«rp/^ 

Al 1 1 1 ACG GGCl AGC i ACAACGA IGiCAGlG 


12 989 


665 7 


/^T Tf* A/^AA/~< TTAAAAT 

GUGAGAAC G UAAAAUGG 


4241 


/— < /~i Tv rnrprprp tv /~>/~«/~«rn a /^/~«rp a a A a <^rprp/-»m/~' a 

GCAi i i i A GGC i AGC i ACAACGA GliGiCAG 


12 990 


6662 


AACGUAAA A UGCCCGUG 


4242 


CACGGGCA GGCTAGCTACAACGA TTTACGTT 


12 991 


6664 


T T TV TV TV TVTT /^/^/^/^T T/~« J^/~1 

cguaaaau g cccgugcc 


424 3 


GGCACGGG GGCTAGCTACAACGA ATTTTACG 


12 992 


666 8 


AAAUGCCC G UGCCAGGU 


4244 


T\ /^TT^/^/**/^ TV r^rr> TV /^rri TV T\ TV f^/^ TV /^/^ TV mmrn 

ACCTGGCA GGCTAGCTACAACGA GGGCATTT 


12 993 


667 0 


AUGL.GGGU G LGAGGUUG 


4 2 4 5 


GAACCiGG GGCi AGC i ACAACGA ACGGGCAi 


12 994 


6675 


CGUGCCAG G UUCCGCCC 


424 6 


GGGCGGAA GGCTAGCTACAACGA CTGGCACG 


12995 


6680 


CAGGUUCC G CCCCCCGA 


424 7 


rp/~1i^ /^/"f/t/^ /~1 /—I / II 1 ■ TV ^rp TV ^ TV A f\r^ TV /-I /-I TV A /~1 /^trp/~1 

TCGGGGGG GGCTAGCTACAACGA GGAACCTG 


12996 


668 9 


CCCCCCGA a UUCUUCAC 


4248 


/— <rp/— 1 TV TV /~t A A /^/~i/~irp TV /~« /irp A /~» A A A rp /"•/-» 

GTGAAGAA GGCTAGCTACAACGA TCGGGGGG 


12 997 


6696 


A A T TT T/^T TT T/^ A /^/^/^ A A /~»T T/^ 

AAUUCUUC A CGGAAGUG 


424 9 


/~i A /imm/^i^/^ <^/~»#^m a /^/^m a/~«aa/^/~»a /^aa/^aa mrn 

CACTTCCG GGCTAGCTACAACGA GAAGAATT 


12998 


6702 


TT/^A^O/^AA ^ TTZ-iO ATT/^/^l^ 

UGAGGGAA G UGGAUGGG 


42 50 


CCCATCCA GGCTAGCTACAACGA TTCCGTGA 


12 999 


6706 


GGAAGUGG A UGGGGUAC 


42 51 


^rn A /^/~i/^/~i A /~irp tv /^rp tv ^ A A /~^/~% A ^^tv / <iiiiii^^ 

GTACCCCA GGCTAGCTACAACGA CCACTTCC 


13 000 


6711 


UGGAUGGG G UAGGGGUG 


42 52 


/-I TV /"•/"»/"« rp A /^rp A/~«/^rp7V/^A A/^Z~«A /^/^/-l A rp f~*/~t TV 

CAGGCG 1 A GGC TAGC 1 ACAACGA CCC A 1 CCA 


13001 


b / X J 


LjAULtLjLtLiU a CLrCGUGCA 


42 53 


IGCAGGCLj CGC i AGC i AC AACGA ACCCCAiC 


13 002 


671 5 


UGGGGUAC G GGUGGAGA 


42 54 


IGIGCAGG GGCi AGC i ACAACGA GiACCCCA 


13 003 


671 9 


T T A /~> /^T T TV /-I TV AAA 

GUACGGGU G GAG AG AAA 


42 55 


rprprp /-trp/— »rp/~i /~«/*i/~irp tv /~« /■■ti p a A A r>/-* A A /^i rp tv ^ 

TTTCTGTG GGCTAGCTACAACGA AGGCGTAC 


13 004 


6721 


ACLiCCULjC a GAGAAACG 


4 2 56 


(^/^ rprprp orp/~i /— i /^rp t\ /~«rp A(^AA<^/^A /~»/^A/^/~' r^/^rp 

CGiiiCiG GGCi AGC 1 ACAACGA GCAGGCGi 


13 005 


b / z / 


LrL-ACAkjjiAA A CLjCUCCLtvj 


4 2 57 


CCGGALjCG CGC iALtC i ACAACGA iiClGiGC 


13 0 06 


672 9 


A/~'AOAAA/^ /~«TT/^/~«/^i~«^<^ 

AGAGAAAC G CUCCGGCG 


4258 


CGCCGGAG GGCTAGCTACAACGA GTTTCTGT 


13 007 


673 5 




42 59 




13 008 


ei2i 


GCUCCGGC G UGUGGACC 


4260 


GGTCCACA GGCTAGCTACAACGA GCCGGAGC 


13009 


6739 


UCCGGCGU G UGGACCUC 


4261 


GAGGTCCA GGCTAGCTACAACGA ACGCCGGA 


13010 


6743 


GCGUGUGG A CCUCXTCCU 


4262 


AGGAGAGG GGCTAGCTACAACGA CCACACGC 


13011 


6752 


CCUCUCCU A CGGGAGGA 


4263 


TCCTCCCG GGCTAGCTACAACGA AGGAGAGG 


13012 


6762 


GGGAGGAG G UCACAUUC 


4264 


GAATGTGA GGCTAGCTACAACGA CTCCTCCC 


13013 


6765 


AGGAGGUC A CAUUCCAG 


4265 


CTGGAATG GGCTAGCTACAACGA GACCTCCT 


13014 


6767 


GAGGUCAC A UUCCAGGU 


4266 


ACCTGGAA GGCTAGCTACAACGA GTGACCTC 


13015 


6774 


CAUUCCAG G UCGGGCUC 


4267 


GAGCCCGA GGCTAGCTACAACGA CTGGAATG 


13016 
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677 9 




4z bo 


ILiLtIIvjALt O^jL 1 AVjL. i A^^AAv^LiA L^LtAL. ^_ i Li 


X J U X / 


6784 




A O Q 
ft Z O J? 


Lrvj 1 rt. 1 1 LtLt *^L7L- X^iLiL. li-i^i-4>i'^Lr>\ JL Lj/^Ltv—^V—Lj 


X ^ U X 0 


b / o o 




*± z / u 


i-\L L.r\LiLj 1 rt. LjLjL- J- M.LjVk- 1 ± 1 1 ^ji-iVj 


X J U X 2? 


67 9 0 




A O "7 T 


L-AAL-LALrLr LiLrL. 1 ALf L. 1 /^L.>\/^L-Lt/\ AilvjijilLx 


T "3 n 0 n 
Xo u 


67 9 5 


A ATT A (^r^T Tr"" T TT Tf~T^ (^T Tf^ A 


/ Z 


lLrAt_v_L,AA LrLrv_ 1 ALtV_ 1 /\L- AAL.L1A L-Avj<wj±Al 1 


T "3 no 1 
j-jyjzx. 


D o u u 




A O *? 1 


iALj^_ 1 Li 1 L7/-4. *jVjL, X /AvjL. 1 r\V..>inL.VJn v_ ^rtJ-i^ V_/t.Vj 


X J ^ 


o o u o 






ALj L- J. Vj LjLtIw. 1 ALj L. J. /\V_ ArVV- \j^\L- L. L-rtr^^ 


J.j\JZj 


D O U D 


rTT'TTr' Ar* A r'TTrr^r'ATTr' 


A O "7 R 
^Z / O 


L-A 1 Lj^jVj ALj LjLtv— 1 i-\LiL 1 i-l^i-i/Av_Li>i- iLii. L7>lk_VwV_ 


13 024 


bo 


K^P^K, U A U tjL.V:iALiL.C 


4z /b 


GGG 1 HjLA VjLiL 1 ALjL i ALAALVaA LiLjLjAVjL 1 vj 


T "3 r» "5 R 
Xo KjZO 




/"« /-VT T i^l^ /-I TV TT /~t C^f^T^f^r^f^t^f^ 


44& / / 


LuvavvL. 1 L^ Vs^L 1 A\jL. 1 AL.AAL.L7A A X V3V3\3>^Vjv« 


X J u^o 


boXo 


/^/^TVTTr^y^/^ A (~* (~*r^f^t^ A A 
L.L-A.Uvjt.vsA L.CL.L7AA^L. 


4^ / O 


\j\3 1 1 ^vaisv? VjVaL. X A\j^ X AL.AA^V3A J. L>VjrV_ A X 


1 1 n'5'7 




\jjAIjCCL.VjA a CV^tiviAUtyU 


4z / y 


ALA 1 LLLrlj tiVjL X AOL X ALAAUjA X LLrVjLrL X L 


X3 0 


£ Q O O 




/I o Q n 
'l^ o U 


L.XLiLiALA ^jLiL X AvjL. X AV^AAL-LjA L-^^jVj X X L.^j 


X J U ^ J7 


Q "3 T 

bo J X 


A A/^r^/^l^ ATT TTA*^r^ A/^TT/^ 

AAL-l^OijAU tj UAv:T*-AvjUtj 


/I O D T 

4^ o X 


LALXtaLXA tjvjL X AI3L X ALAALLjA AXLLLtLjXX 


T "3 A "3 n 
X J U J> U 






i1 O D O 

4^ o^ 


GAGLALIG GGLX AGL X ALAALLtA iALAX LLLj 


X J Uo X 


683 7 


AUGUAGCA G UGCUCACG 


4283 


LGIGAGGA GGLIAGLIALAALGA xGL iALAX 


13 032 


6839 


/-iTTTV/^r^A/^TT O OTT*^ A 0/**TT/^ 

CjUAOvJAQaU G V-UtJAt,GUC 


4^o4 


GALG i GAG GGL 1 AG L i ALAALGA AL X ijL X AL 


T "3 r\ "3 "3 

X J U J J 


bo4 J 


A^'TT/^/^Tf"' A r^r'TTr^r"* ATT/"* 


A O Q C 
ft ^ O 3 


L-A X LiLiAV_Vj LiLiL- X /-\LiL X At^ AAL-kjA ^jALi^w-Al- X Li 


n "3 n 1 A 

X J U J ft 


684 5 


/^T TO/^TT/^ A T T/^<^ A T T/'' /'^ T 

LrLKjCUt-AL, G UL-UAUGL.U 


42 8 6 


A A T"/"!/^ A /^/"•^T'A/^^/^T'A/^A AO^A (~"T'f~'7\r^C^T\ f~* 

AGL A i GGA GGL i AGL X ALAALGA G X tjALiLAL 


T "3 r» "3 c: 

X J U J b 


684 9 


UUAL.GUH_ A UGL-UUA^-lw 


4 2 87 


y^/-irp/^ 7\r~T~>7\ f/^l^T'Ar^/^'T'A/^A Ar^/^ A A l^r'T'*^ A 
Lrtj X LiALtL A LtLjL i ALiL X ALAALLjA LtLiALvj X 


1 "3 n "3 

Xo u b 


6851 


A /^/""TT*^/^ ATT <^ ^TT(^ A /^/^/^ A 

AUGUv-t-AU G GUGAGGGA 


/I O Q Q 

4^ oo 


i L GG X GAG GGL X AGL i ALAALGA A i VjVaALVa i 


1 "3 rv "3 T 
X^ U J / 


boDb 


GGAUGGUG A GGGAGGGG 


A O D O 

4^ o y 


LHjLKj X LLj^j ViLf L X AoL X ALAALLiA V7AV3L A X LjLt 


1 1 n "3 Q 

X J U Jo 


6859 


GGUUAGGG A GGGGUGGG 


4^ y u 


GGGAGGGG GGL X AGL 1 ALAALGA LULr i LtAvjL 


1 "3 n "3 Q 

Xo u J y 


bobo 


GGGv-UGGG A k-AUUAt-AG 


4z yx 


L X Lr X AA X Lr LtvjL X AoL X ALAALLiA LjvjLjALjLjLtVj 


T "5 n A n 
X J Uft u 


bo / U 


/^/"•TT^/^^^ Ar' A TTTTA A/^/^ A 

L.v_UHwUAv-. A UUAL^AvjtjA 


A O QO 
^Z^Z 


XL-LXkjXAA LiLiL X A^l- X Av-AAL.LiA Li X ljLrLT>4.ljVj 


n "3 n A T 

X 0 Uft X 


can 
bo / J 


/^/^/"•A/^ATTTT A f^T\.r^r*T\.{^Ttr* 

\_t_vJAL,AUU A v_Avj»jAlaA<j 


4z yo 


L.XLXLLXLJ LjIjL X AVjL- X AL-AAL^LjA AAXLjXLtIjvj 


1 "3 n A 0 


booz 


r*«Ar2/^ar*Ar* n r»r2/^/^TTA ar* 
GAGGAGAG A L.GGGUAA(j 


A O OA 

4Z y4 


LXXAIjLLo v^OL X AVjL XALAALksA LXLXLLXo 


X J UftJ 


6885 


GAGAGAGG G GUAAGGGU 


>1 O O C 

4*i y D 


ALGL X i AG GGL 1 AGL 1 ALAALGA LGl L i L X L 


1 "5 r» A /I 
X J U44 


6890 


AGGGGUAA G GGUAGGGU 


yi O Q 

4^ y b 


AGLL X ALG GGL i AGL i ALAALGA X X AGLLG X 


T "3 r» A c 
Xo U4 D 


68 92 


LrVjl-UAAl^L- \j UALxVjUULjVji 


4 2 97 


0 0 A 0 0 OT' A OO/^rp A OOT" A A A OO A OOT'T' AOPO 
L-LALiLLXA LjLjL X ALtL X AL_AA\w_LjA LiL-XXALiL.^ 


T "5 n A c 
X J U ft D 


6896 


AAGL.GUAG G UUGGGL-AG 


42 98 


Li GGL LAG GGL i AGL i ALAALGA LX ALGL XX 


T "3 n /I "7 
X J U4 / 


690 0 


<^TTA/~»/~'/~'TT/^ /-^ r^r^7itC*rTT^r* 
GUAGGGUG G LGAGGGGG 


42 99 


LLLLLiGG GGL i AGL i ALAALGA LAGLLiAL 


X J U4 0 


6908 


GCCAGGGG G UCULCCCL 


4 3 0 0 


GGGGGAGA GGLIAGLIALAALGA LLLLiLrLrL 


13 049 


6924 


LL.ULL.UUG g llaglull 


4 3 01 


GGAGLIGG GGL i AGL 1 ALAALGA LAAGGALiG 


T "3 A c; n 


692 8 


CUUGGCCA G CUCCUCAG 


4 3 02 


LTGAGGAG GGL i AGL i ALAALGA i GGLLAAG 


13 051 


693 6 


GCUCCUCA G CUAGCCAG 


4 3 03 


/^rn/^/~»/~irri A O /-irri a OT" A O A A OO A rp/~i A OO A O O 

L i GGL i AG GGL i AGL i ALAALGA i GAGGAGL 


1 Q A C 0 


694 0 


LUCAGLUA G LLAGLUGU 


4 3 04 


A 0 A 0 0T>0 OOOT" AOOT* A 0 A A 00 A T'AOO'T'OAO 

AL AGL i GG GGL i AGL i ALAALGA i AGL i GAG 


T "3 A C: "3 


6944 


/~'/^TTA/^«^/~' A O /^T T<^TT/^T T*^/^ 

GGUAGLGA G LUGULUGG 


4 3 05 


OOAOAOAO OOOT" A OOT" A O A A OO A rp/"" O OT^ A O O 

GLAGALAG GGL i AGL i ALAALLjA i L»LiL X A»jL 


T "3 A C/1 
X J U D4 


694 7 


AGCCAGCU G UCUGCGCC 


43 06 


GGGGCAGA GGG 1 AGL X ALAALGA AGL 1 GGG i 


13055 


6951 


AGCUGUCU G CGCCUUCU 


4 3 0 7 


AOA AOOOO OT" A O OT" A O A A OO A A O A O A OOHT" 

AGAAGGLG GGL i AGL X ALAALGA AGALAGL i 


T "3 A C C 

X J uob 


6953 


GUGUGUGG G GGUUGUUG 


43 08 


GAAGAAGG GGL i AGL i ALAALGA GGAGALAG 


Xo UD / 


6 96 6 


r^T TT T(^/^ A A /^/^ A Z"* ATT A <^ 

LUULLxAALi Lj LLjALAUAL 


A rs Q 

4 J u y 


Of AT'OT'OO OOOT" A O OT" A O A A OO A OT'T'OO A A O 
tjiAXVjXLLj LiLtL X ALiL- X ALAAL-LiA V_XXL_ljAAtj 


T "3 A Q 
X 0 U D 0 


^ Q C Q 

b y b y 


f^r*7\T\,r*r*r*r* a /~'atta«^atttt 
LGAAGGLG A LAUALAUU 


4 J X U 


AAT'OT'AT'O O O OT A O OT A O A A OO A OOr^OTTOO 
AAXkjXAXV-j LjLtL X ALiL X ALAALLrA L.*jLLXX\^4j 


T "3 A tr Q 
X J U D y 


6971 


A A r!!/^ A A TTA/^ATTTTA*^ 

AAGGLGAL A UAGAUUAL 


4 J XX 


OT" A A fOT" A OOOT A 0 OT" A O A A OO A OT'OOOOT'T" 
LjXAAXLjXA L»LtL XALjL X ALAALLjA LXLoLLXX 


T "3 A A 
X 0 U b U 


697 3 


r~* r^/^ A A T T A ^ATTTTA/^/^l^ 

GGLGALAU A LAUUALLL 


4 312 


OOOT" A A fO OOOT" A OOT" A 0 A A 00 A AT'OT'OOOO 
LiLiLiiAAlLi LiLiLiALiLiAL.AAL.LiA AiLiIL-LiL-L 


X J U 0 X 


697 5 


LGALAUAL A UUALLLAA 


4 313 


rpmoOOT'AA OOOT" A OOT A 0 A A 00 A O'T'AT'OT'OO 
i i LiLjLj i AA LjLiL i ALjL i ALAALLiA L i A i *j i Lvj 


T '2 A 0 
X^ U 0.«c 


697 8 


/-I AT T A <^ ATTTT A (^/^/^ A AT T AT T 

LAUALAUU A LLLAAUAU 


4 J X4 


A fT" A TXT" 00 0 OOOT" A OOT" A O A A OO A A ATiOT* AT^O 

AXAXXGGG GGL i ALjL X ALAAUjA AAXLrXAXO 


1 "3 AiCQ 

X J Ub J 


6983 




4 315 


vjr/^Vjr ± X /-^ vj*j^ x/^vj^ XrtV«.rtz-i.iwVj/Tt xv?V7^xxvix 


13 064 


6985 


UACCCAAU A UGACUCCC 


4316 


GGGAGTCA GGCTAGCTACAACGA ATTGGGTA 


13065 


6988 


CCAAUAUG A CUCCCCAG 


4317 


CTGGGGAG GGCTAGCTACAACGA CATATTGG 


13066 


6997 


CUCCCCAG A CUUUGACC 


4318 


GGTCAAAG GGCTAGCTACAACGA CTGGGGAG 


13067 


7003 


AGACUUUG A CCUCAUCG 


4319 


CGATGAGG GGCTAGCTACAACGA CAAAGTCT 


13068 


7008 


UUGACCUC A UCGAGGCC 


4320 


GGCCTCGA GGCTAGCTACAACGA GAGGTCAA 


13069 


7014 


UCAUCGAG G CCAACCUC 


4321 


GAGGTTGG GGCTAGCTACAACGA CTCGATGA 


13070 


7018 


CGAGGCCA A CCUCCUGU 


4322 


ACAGGAGG GGCTAGCTACAACGA TGGCCTCG 


13071 


7025 


AACCUCCU G UGGCGGCA 


4323 


TGCCGCCA GGCTAGCTACAACGA AGGAGGTT 


13072 
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702 8 




/I "a 0 >i 


i LC 1 GCCG GGC 1 AGC i AC AACGA CAC AGGAG 


13 073 


7031 




ift "J 0 c 


AlLlLLikj LiLjL. IALjL l/\LAM.L.*j/\ LLtL L AV.-A.L> 


1 "3 A "7 /I 

X J U /4 


703 8 




432 6 


ACCGCCCA GGC 1 AGC i ACAACGA CiCCiLzCC 


13 07 5 


704 2 


tjOALrAULjCj Li L-CjKjUAACA 


432 7 


iCji iALLLr (^LtL i ALjL i ALAALLjA LLAiL-iCL 


13 076 


7 04 5 


CjiAUO<jCjI_Qj \j UAAL-AUCA 


43 2 8 


ItaAiLiiiA LrLrC i ALjL 1 AUAAL.(jA HjV_Lt_Aiv_ 


13 0 7 7 


/ Uft O 




i4 "J 0 Q 

4 J z y 


Lx/\vj 1 kj>Vl Lr VjLjL. xJ\\j\^ Xiv<.J\*\\^\si\ X.n.wLoL.\_v_ 


T "3 A T Q 
X J U / O 


"7 n CT A 


tjCti(jUAA\^ A UL-AL-UV-IjU 


j1 "a "3 A 
4 J J U 




T "3 A T Q 

X J u / y 




CjUAAL-AUC a LUv^VjCtjULr 


4331 


CACGCGAG GGC i AGC X ACAACGA GA i G 1 i AC 


T "3 A Q A 
X J U O U 


7057 




4332 


AC i C C ACG GGC i AGC i ACAACGA GAG i GA i G 


13 081 


•7 n c o 
/ u D y 




A "a 1 "5 


i I3AL A L.L:A tjvjL. i A\jL. 1 AL-AALwi (jLvjAvj i IjA 


1 "3 AQ O 


/Uo4 


L(jiL(l3U(3CjA (3 UCAC^rAiaAA 


i1 0 O A 


1 1 C 1 C 1 GA GGC i AGC 1 ACAACGA i CCACGCG 


T "3 A Q O 

X J Uo J 


7072 


/~»T A A ^ A A TTAA/~'^TTAO 

U UALtAIjA a U AAIjVj U AQj 


4335 


ClACCiiA GGC i AGC X ACAACGA XCXCXGAC 


T "3 A O >1 

X3 Oo4 


7077 


A/^AATTAA/^ TT A/^*! TTTA /^(^ 

AtjAAUAALr ij UAtjUUALL 


4 J J D 


GG X AAC X A GGC X AGC X ACAACGA CX XAX XCX 


T "3 A Q C 


7080 


ATTAA/*»^TTA T TT T A /^T T/~» 

AUAALrijUA Lj UUALLLULj 


4337 


OA/^OZ^T'AA /"«/"' r'rp A r^T^ A A A Z^^"* A T* A *^i^T"T' A T" 

CAGGGXAA GGC X AGC X AC AACGA XACCXXAX 


13 086 


7083 


agguauuu a cccuggac 


4338 


G X CCAGGG GGC X AGC X ACAACGA AAC X ACC X 


7 O A O T 


7090 


UACCCuGG A CUCUUUUG 


4339 


^ TV TV TV TV ^ TV #^ /"I A ^ /"irn A ^ A A A /~^/^ TV ^ i^r^lTl TV 

CAAAAGAG GGCTAGCTACAACGA CCAGGGTA 


13088 


7099 


f-rr T/'~«T TT TT TT T/^ TV f^t^C^t^ C^f TT T/^ 

CuLXnjUUG A CCCGCUuC 


434 0 


GAAGCGGG GGCT AG C X AC AACGA CAAAAGAG 


13089 


7103 


T TT TT T/^ A /~<T TT A 


4341 


GC X CGAAG GGC X AGC X ACAACGA GGG X CAAA 


13 090 


7110 


CGCUUCGA G CGGAGGAG 


434 2 


CXCCXCCG GGC X AGC X ACAACGA XCGAAGCG 


13 091 


712 0 


f^r'' T\(^/~* T\ A TTOA/^Ar^A/^ 

GGAGGAGG A U GAG AG AG 


434 3 


/-^rp/-irp/^rp/~» A /"i/^ r~"T' A f~* /^T" A A A A /^/^rp/- i/-irp-^/-» 

CXCXCXCA GGC XAGC X ACAACGA CCXCCXCC 


13 092 


713 1 


A/^A/^Ai^A^ <^ TT/~'TT/^^ATTTT 

AGAGAGAG G UGUCCAUU 


4344 


AATi/^OAOA /^/"•/""T' A /^/^nP A O A A O/^ A /"rpi^rp/— irp/-ir-p 

AAXGGACA GGC X AGC X ACAACGA CXCXCXCX 


13 093 


7133 


A/^ A/^ AO/*'TT Tir^r^ ATTTT^^ 

AGAGAGGU G UL-GAUULL- 


434 5 


GGAAXGGA GGC X AGC X ACAACGA ACCXCXCX 


7 "3 A a A 

Xo uy4 


713 7 


AGGUGUCC A UUCCGGCG 


434 6 


CGCCGGAA GGC X AGC X ACAACGA GGACACC X 


13095 


7143 


LGAUUGGG G LGGAGAUG 


4347 


GA XCX CCG GGC X AGC X ACAACGA CGGAA X GG 


7 "3 A o^r 




LGGLGGAG A ULLUGLGG 


A 1 A ^ 
4 J 4 0 


CCGCAGGA GGC X AGC X ACAACGA CXCCLjCCG 


7 "3 A QT 

X J u y / 




LfALiAU L. L. U Lf LLKjAAAU L. 


A'i. Ad 

4 jft y 


XXX LL-Li LiLjL- X ALiL. X ±\K,±\i\\^\j±\ AvjVjAX L X L, 


7 "3 A QQ 

X j5 U yc5 


•7T £r A 


/-iTT/-i/^/-i/-»Tv A A TT/^/^AA/^AA 

GUGLGGAA A UGGAAGAA 


A "3 C A 


X X C X X GGA GGC XAGC X ACAACGA X X CCGCAG 


7 "3 A QQ 

X J u yy 


•71 /T Q 


TT/^/^AA/^AA TTTUT/^r^TTTl*^ 

UGLAAGAA G UUUGLUUG 


id "3 e; t 


/^AArr^AAA r*r*r*'VT^r*r*'T*'j\r*T^T^r^r*Tk rprp/-^rprp/^/-i a 
GAAGGAAA GGC X AGC X ACAACGA X X C X X GGA 


7 "3 7 A A 

X J xuu 


7179 


UUCCUUCA G CGUUACCC 


4352 


GGG X AACG GGC X AGC X ACAACGA X GAAGGAA 


13101 


7181 


r^r^'X'mr*Tyr*r^ r* tttta/~'/^/^att 
LLUUL.AGL G UUAGLLAU 


4353 


A X GGG X AA GGC X AGC X ACAACGA GC X GAAGG 


13 102 


718 4 


T T/^ A /^/~»T TT T A /~</~«/^ A TT A T T/"* 

ugaglguu a lcgauaug 


4354 


CA XAX GGG GGC X AGC X ACAACGA AACGC X GA 


13103 


718 8 


/~</^TTTTA/^/~«/~' A TTAT T<^ /"^ f>T\. 

CGUUACCC A UAUGGGCA 


4355 


XGCCCAXA GGC XAGC X ACAACGA GGG X AACG 


1 3104 


7190 


UUACCCAU A UGGGCACG 


4 3 56 


CGTGCCCA GGCTAGCTACAACGA ATGGGTAA 


13105 


7194 


CCAUAUGG G CACGCCCG 


4 3 57 


CGGGCGiG GGC XAGC X ACAACGA CCAlAiGG 


13106 


7196 


AUAUGGGC A CGCCCGGA 


4358 


X CCGGGCG GGC X AGC X ACAACGA GCCCA X AT. 


13107 


7198 


AUGGGCAC G CCCGGAUU 


4359 


AATCCGGG GGCTAGCTACAACGA GTGCCCAT 


13108 


72 04 


A f^t^/'^r^t^r^r^ tv tttttv /^'tv t\ f*/^ 

ACGCCCGG A UUACAACC 


4360 


/-t /— irniTl/^'Tl 7\ TV /"•/-'/-"Tl A /t / «i 1 » A /"< A A y"iy"« A /-l /~< /~t «rn 

GGTTGTAA GGCTAGCTACAACGA CCGGGCGT 


13109 


72 07 


/-I A T TT T A A A «^ 0 *^T T/^ 

CCCGGAUU A CAACCCUC 


4361 


f~* T\ r~*r^ f~*T^rj^f~* 0/"'/""T' A ^/"•T' A /^ A A A A A Hfl /""/"»/"•/"• /^ 

GAGGG r X G GGC X AGC X ACAACGA AA X CCGGG 


13110 


72 10 


/^/^ ATTT T A A TV 0/^/~tT T/^ A 

GGAUUACA A CCCUCCAC 


4362 


/^m/^/"» A /~l/^0 /^/^ /-TTI TV /-■ /-fTi TV /^ TV TV /"^/^ TV rrt/^rn A A rri/^/^ 

GTGGAGGG GGCTAGCTACAACGA TGTAATCC 


13111 


7217 


AACCCUCC A CUACUAGA 


4363 


m^m TV /"» rn tv /"i /"im tv /"< / w 1 1 tv /^ tv "a /^/"i tv rtr"* tv /^/^/^iiii 1 1 

TCTAGTAG GGCTAGCTACAACGA GGAGGGTT 


13112 


722 0 


/-1/-^T T/^/"* A /"'TT A /-ITT A A (~*t~*t~* 

CCUCCACU A CUAGAGCC 


43 64 


f~*(~t /"«rp/""Ti A /"• /-irp A /"» /""T" A /"* A A A A /""T'/"' /"'A /"*/"< 

GGC XCX AG GGC TAGCj. ACAACGA AG TGGAGG 


13113 


722 6 


CUACUAGA G CCCUGGAA 


43 65 


X X CCAGGG GGC X ALiC X ACAACGA XCX AG X AG 


131 14 


723 7 


CUGGAAAG A CCCAGACU 


43 6 6 


AG XCX GGG GGC X AGC X ACAACGA C X X X CCAG 


13 115 


724 3 


AGACCCAG A CUACGUCC 


43 6 7 


r^/~'7\r^/~"T'7\r'' /"«/~</^rpA/^/""TiA/^A A/^/"'A /^m/— iz-t^txiz-irp 

GGACG X AG GGC X AGC X ACAACGA C X GGG XCX 


13116 


724 6 


CCCAGACU A CGUCCCUC 


4368 


GAGGG ACG GGC i AGC i ACAACGA AG 1 C i GGG 


13117 


724 8 


CAGACUAL G UCL.CUCCG 


4 3 69 


/— A (^/""/^ A /^/~'r~"T' A /^(^T" A A A l^r"* A r^T' 7\ C^^r^TT^ 

L-LxtjiALjLjOA LiLjL. i X /\L-/A/\Uvj/^ o i i-iLi 1 L i 


X J XXo 


72 57 


"xxr^r^r^tr^f^r^ t~* tt/'i/tta a/^ 
UCCCUCCG G UGGUACAC 


4370 


/-«rp/-irp A /""/^ A /~i/-i /^rp A /"• /""T^ A A A Z~>/^ A r^/~*r^ T\ r~*l~*r^ A 

G X G X AC C A GGC X AG C X ACAACGA CGGAGGGA 


13119 








>w L- V— VJJ X Li 1 i-i. IjV3V^ 1 i\\J\^ X. t\\^J\l\\JK3£\ \^*^\^\^\3\3iV<D 


7 O 7 9 A 
X J J. ^ U 


7262 


CCGGUGGU A CACGGGUG 


4372 


CACCCGTG GGCTAGCTACAACGA ACCACCGG 


13121 


7264 


GGUGGUAC A CGGGUGCC 


4373 


GGCACCCG GGCTAGCTACAACGA GTACCACC 


13122 


7268 


GUACACGG G UGCCCAUU 


4374 


AATGGGCA GGCTAGCTACAACGA CCGTGTAC 


13123 


7270 


ACACGGGU G CCCAUUGC 


4375 


GCAATGGG GGCTAGCTACAACGA ACCCGTGT 


13124 


7274 


GGGUGCCC A UUGCCACC 


4376 


GGTGGCAA GGCTAGCTACAACGA GGGCACCC 


13125 


7277 


UGCCCAUU G CCACCUGC 


4377 


GCAGGTGG GGCTAGCTACAACGA AATGGGCA 


13126 


7280 


CCAUUGCC A CCUGCCAA 


4378 


TTGGCAGG GGCTAGCTACAACGA GGCAATGG 


13127 


7284 


UGCCACCU G CCAAGGCC 


4379 


GGCCTTGG GGCTAGCTACAACGA AGGTGGCA 


13128 
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T O Q 




/lion 
ft J o u 


1 vjV^AVjVjVjtj VjLjV^ 1 AVjC i AV.^AAv-.tjA v_ i 1 kj^^UAVj 


13 129 


T O Q Q 




A "3 m 

flJ O X 


APPTPPTA PPPTAPPTAPA APP A TPPAPPPr' 


T "a 1 "a n 
X J X J u 


"7 m 

/ J U X 


\J ^_>4>l.U i-i V^V^/iV— 'w-U^— 


A "3 ft o 
ft ^ o z 


PP.APPT'PP PPPT APPT" APA APP A A*T"rPPAPr^ 


1 "a T "a 1 

X ^ X J X 


7 OA 
/ J Uft 




fi O O ^ 


PPTPPAPP PPPT" A PPT APA APP A nr*'T' ^TTdT* 


7 "a T "a 0 
X J X jz 


/ J X V/ 




ftO Oft 


T'T' PPTPP*^ prtPTAPPTAPaappa ppappTPP 

XX^^1\»1»Vj 1 AVjr^ 1 AV,„AAU.IjA Vj^AWjV^ 1 ^^V7 


T "a T "a *a 
X J X J J 


/ o ^ ^ 




fi J O 3 


aapaappf^ ^'snpfanpTapaaPfia ccvcTTcr* 


7 "a T "a A 

X J X J4 


732 6 




ft J O O 


pafjaapaa pppTappTapaappa pnTPPTPi* 


T -a T "a c 

X J XoD 


732 9 


nnzirTT'TTTT P TTTTr'TTr'apa 

v3kaiAk_*jrVjU U VI U U v_ U \jr\\^J-\. 


A ft 7 


•yPTPAPAA PPPTAPPTAPA APP A AAPPPTPP 


7 "a 1 "a 
X 0 X 0 0 


/ J J 3 


TTTTnTTTTr"TTn A r'anAnTirT' 


A 'a ft ft 
ft J O O 


PPAPTPTP PPPT APPT APA APP A PAPAAPAA 
<jVjrAL* i Vw X IjLaV^ X i-vvjv- X V.,/4.oAAV_-AA 


1 "a T "a "7 
X J Xo / 


7340 




A*) n Q 

ft J O 3 


apnnTPPa pppTanPTapaapna TPiriTPap 


1 "a 7 "a Q 
X J x^o 


7 A A 




A on 


APAPAPPP PPPTAPPTAPA APPA PPAPTPTr* 

AvjAUAV^vjo (juV. i ALjv. 1 AL-AAV-tjA vavrAL. 1 L. 1 


T "a n 0 0 

xo uy 




nPTTPPaPP P TTPTTPTTT7PTT 


^ J yx 


APAAPAPA PPPT APPT A A APP A 1T!PTPPA*T 

AvjAAVaAt^A IjOv- i AvjC i AL-AALVjA (jLj i LrOAC i 


T "a T A A 

X J X4U 


/ J *± ^ 


TTPPZXPPPTT P TTPTTTTPTTPP 


ft J yz 


r^r^Ar^AA/^A /^(^r^TArr'TAPA APr^ A A^rr'T/'T!/^ A 
Vjv^ A<jAAvj A tjtjV_ i Alj L. i AV- AAL IjA A^--VjVj 1 tjvjA 


X J X4 X 


•7 "3 /r 
/ J D O 


T TPT TPT TT TPT T P Pr~TTTT/~'PPP 


/I "a Q T 
fi y J 


r^r^ cr^TiT^n/^ rrr^TAO/^TAr^'A ai^/^* a Ar^AAOA/^A 
v^<^v_ L.AAviO oLtv- i Aot_ i Av^AAL-LiA ALtAAIjACA 


13 142 


•7 "3 CO 

/ J> OZ 


PTTPP/^TTTTP r* c*n/^i^cr*MC* 


4 3 94 


LjAo(_ 1 U L-ta LtCjU i AvjU X Av„ AAL- tjA L,AACj<jL-AL7 


13143 


T T •7 
/ J D / 




y1 "2 O C 

4 J y b 


(jli C^rLrL-LrALr (jLj^- i AC^L. X Av_AACtjA i L-COCt-AA 


13 144 


•7 "7 T 

i ^ 1 A. 




A "3 Q <c: 
fi J y O 


r~"T"T"Tr^TT^r^ /^z^/^TArr^TA/^A a^t^ a a /^r~"TT^r^r^ 
X X X Id X oLj LjLjv- X AvjL, X AV_AAL.CjA LjAVjL- X V_<^Lj 


1314 5 


f J 1 'i 


nPPTTPPPP A PAAAPAPP 


ft J y / 


PPTPTTTP PPPTAPPT A/^A APP A P A /T^T 
vjvj X X X X O 'jVjVw X AVjl^ X A^wAA*^*J7A kj<j<^VjA^j<^ X 


Xo X4 D 


/ J O U 


cr^Ts^r^T^T^T^r* a ppttttpppp 


A "a O Q 

ft J y £5 


r*r*(^r*Ti.T^r*r* r^r^/^TArr^TA/^A A<^r^ a /^TTTr'T/^r* 
VjV-i^LrAAljtj X AljL- i A^^AAt^VjA X X X X 


13 147 


73 87 


PAPPTTTTPn P PAPPTTPTirtl 


A "a Q Q 

ft ^ y y 


PAPAPPTP PPPT APPTAPA APP A PPAAPPTr* 


T "a T A Q 
X J X4 0 


/ J 2* u 


PTTTTPt^nPA n PTTPTTnaATT 


A A n n 
fkfl u u 


ATTPAPAP PPPT APPTAPA APP A TPPPPAA*^ 
A X X L.AVjAVj i AIjv, i A^_AAL.tjA 1 tjL-V-kjrAAtj 


T "a T A Q 

X J X4 y 


7*^ Q7 


AfiPTTPTTfiA a TTPaTTPnrsp 


A A n*i 

ftfi ux 


PPPPATPA PPPTAPPTAPA APP A TPAPAPPT 
V.V7A X urA VJUrV. X X A^.AAL. vtA X v^AL7AV7\^ X 


Xo X3U 


/ U U 


TTPTTnAATTP a TTP/inppnp 


A A no 

ft ft 


rT*r*r*r*r*r*'^ ppptapptapa appa pattpapa 
Ltv^VjLsC L.VjA X ALjL. 1 Ai_AAL. VjA LjA X i AtjA 


X J X3X 


7A n A 


AATTPATTPr!* P PPPPTTP ATT 


A A r\ "a 


ATPAPPP/^ /^Pr^T APr^TA/^A A/^r^ A A TT^ A 

A X t-AvsHjrlj AvjtLx Av_AAL-IjA LLtAILjAI X 


T "a 1 CO 
X jxoz 


74 07 




A A HA 
ft ft Uft 


TPTATPAP pppTappTaPA APP a njnnncTs.'vr* 


1 "a 1 "a 

X J X Do 


7411 


nrtppnPT Trt a TTanannTTa 


A A n 
ft ft U D 


TAPPTPTA PPPTAPPTAPA APP a nT^nr^cncT^ 


T "a T c: A 
X 0 X D4 


•7 A T "7 


TTPaiTAPAP P TTAPPPPaa 


A A n 
ft ft U t5 


XX*jV_t^LjXA tj^jL- X AtjL^ X AVv^AAL-LtA UXv^XAXUA 


X J X DD 


74 1 Q 


aiTananriTT a Pf^inpaapp 


A A m 

ft ft U / 


n/~'TTr" c^c^r* pppTAPPTapaappa appTPTaT 
VJVJ X X oV^V-Vj *jVjv^ X/\o^^X >\V„AA^-*jA a^v^x^xax 


T "a T cc 

X^ XDo 


"7 A O O 


PAnPTTAPP p A A/^r^/^r**^ 


A A n Q 
ft ft UO 


fir* r*r*r*^v^r* ppptapptapa appa pptapptp 
Livjv^liij X X tj viVjL. i AIjL.X A^AAL-vjA UVjiAUv-lt- 


± J X D / 


"7 A O 
/ ^ O 




A A r» Q 

ft ft u y 


Vivjvjkjvjv^^jtj QjCjL- i AoL- X Av_AAULtA ivjL_V_kjl AL. 


13158 


•7 A O P 




A A T n 
ft ft X u 


LjvjLjLikjkjVjNj VjVjV^ X A5jL- i Av^AAL-'jA Lt\j X X *>jL.L.^jr 


13159 


"7 A 1 Q 
/ ^ O O 




44 11 


AtjLr i L- i LjVj VjLjC i AvjU i ACAACCjjA CCjvjijCjCjCjCj 


13160 


TA A "3 


PPPAPPAP A PPTTr^r'AATT 


44 x.^ 


All OvjAIjVj Vj<jC i Avj t, JL At_AAUtjA I- i LrCy 1 CLtLt 


13161 


T A RO 


PAPPTTPPA A TTPaPPPTTP 


A A T "a 
44 X J 


(JAk. t-Li i A tjVat^ i AI^jL. i At-AAt-CjA i VjtjAQjVj i l_ 


T "a 1 iTO 


*7A C5 


PTTPPAATTP a P(T/^T Tr^ a 


4414 


i CJAL. L.lj tjViC i AlaL. i At, AAt, tsA iJA 1 i LtLzALt 


13163 


7A c: 


PAATTPAPP P TTPAPPPAP 
L-AAU^jA*^lj \j UkaAv_vji-,Alj 


A A T C 

44 X b 


PT/^0<^Tr'a /^/^r^TA/^/^T A/^A A(^/^ A /^/~«rp/-» t* rprp/^ 

i vjCij 1 L-A VjIjC 1 AvjjL. i A\„AAC_(jA t_Vj i v_Al 1 


X J xo4 


"7 A Q 
/ *± D 




44 Xb 


AiL.L.lvjL.(j Lytjv^ i AvjU i ACAAL-CjA t>-AQ^CLil L.A 


13165 


"7 A CI 
/ ft D X 


APPPTTPAP P PAPPATTPP 


A A T O 
44 X / 


A T r'T/^ r'/^/^TAr'r^TA/^A Ar^r^ A r^TOA/^r^r^T 
'jvjAXv^v^Hj vjvjd A»jL.X AV^AAV-LjA LjX CAt-V-L?l 


xob 


/ ft O D 


PAPPPAPP A TTPPPAPPTT 


A A 1 Q 
44 XO 


APPTPPPA PPPTAPPTAPA A/^/^ A P/^T/^P/^T/^ 


TOT £0 
± J XO / 


•7 A '7 1 
/ft / X 


APPATTPPP A PPTTTTPAPTT 


ill A 1 Q 

44 ±y 


APTPAArr* /1/^/^TAOr^TA/^A AO/^A r^f~*(~* T\.T*(~*t~*T> 

A\^ 1 UAAv-Lr VjV^V. 1 AvsL 1 Av.AAL.v7A (.VtvtA 1 L.L. 1 


TOT iTO 
X J XOO 


T A '7 "a 


PATTPPPAP P TTTTPAPTTPP 


A A o n 
44 Z U 


P/^aPTPAA PPr^T APPT APA APP A /^TPPPATP 
ULjAU 1 L-AA VjVjL. i ALiL- i Av.-AAt.\jA vj i L-IjIjA X L. 


X J j.oy 


7 A '7 Q 


PAPPTTTTPA P TTPPTTAPTTP 


A A O T 
4 4 ^ X 


A OT A A /^/^/""T APif^T A /^A A /^/^ A T/^AAr^/^'TO 
IjALjXACkjA Vsjtjv^ X ALjL- X Av^AA^-VjA XL-AAL.\jXv„ 


13170 


7 A ft 1 
/ ft O X 


PITT TP APT TP P TTAPTTPPTTP 


A A O O 
4 4 Z Z 


PAl^r^Ar^TA rr'OTAf^l^TAJ^A Ar^/^ A r*AOT/^AA<^ 
vjrAoijAvj X A tvjljV.- X Ao^ X Av- AAL.<jA IjjAU i ^.AAV. 


T "3 T "7 T 
X J X / J. 


"7 A ft "5 
/ ft O ^ 


TTPAPTTPPTT A PTTPPTTPTTA 


A A o "a 
44 Z J 


X ALjAtj7ljA«wj VjVjU i Aot- X AL.AAL.VjA AL.LrAC i C A 


13 172 


7A QT 
/ ft ^X 


APTTPPTTPTT A nr^r*r*r*r^r*r' 


A A O A 
44,^4 


C^V^/""/^/^/^!^ A /~'/^r^T APPTAPA A^^O A Ar^AP/^Ai^T 
IjxjljkjoLjL- A VjfL» L X Avjr L. X Av_ AAL, LjA ALtALjLjALj X 


T "3 T 0 a 
± -3 X / J 


74 93 


TTPPTTPTTaTT d c*c*c*r*c*c*r^i 


44 Z D 


appppppp ppPTapPTapa APP A atapappa 

AVjVjkjovjvj'j ^j'jV^ X AvaV-,X/\L-/\rt.V„v«3/\ i\XAvaAVjvjA 


T "3 1 OA 
X -5 X / 4 


/ 3 X X 


namnfiinna ppnrinfina 


A A o 
44Z O 


'T»/-»/^/^/-i/-i/-i/-i riPPT APPTAPA APP A TT^/^/^r^r^T"/^ 

XL.L.L.L.L.V3VJ \jVjL. 1 AvjL.! ALAAL.LrA 1 L.\^v.L.L.i L. 


X J X /D 


7519 


GCCGGGGG A UCCCGAUC 


4427 


GATCGGGA GGCTAGCTACAACGA CCCCCGGC 


13176 


7525 


GGAUCCCG A UCUCAGCG 


4428 


CGCTGAGA GGCTAGCTACAACGA CGGGATCC 


13177 


7531 


CGAUCUCA G CGACGGGU 


4429 


ACCCGTCG GGCTAGCTACAACGA TGAGATCG 


13178 


7534 


UCUCAGCG A CGGGUCUU 


4430 


AAGACCCG GGCTAGCTACAACGA CGCTGAGA 


13179 


7538 


AGCGACGG G UCUUGGUC 


4431 


GACCAAGA GGCTAGCTACAACGA CCGTCGCT 


13180 


7544 


GGGUCUUG G UCUACCGU 


4432 


ACGGTAGA GGCTAGCTACAACGA CAAGACCC 


13181 


7548 


CUUGGUCU A CCGUGAGC 


4433 


GCTCACGG GGCTAGCTACAACGA AGACCAAG 


13182 


7551 


GGUCUACC G UGAGCGAA 


4434 


TTCGCTCA GGCTAGCTACAACGA GGTAGACC 


13183 


7555 


UACCGUGA G CGAAGAGG 


4435 


CCTCTTC6 GGCTAGCTACAACGA TCACGGTA 


13184 
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•7 R <^ T 
/DO J 




44 3 6 


PTPPPPAP PPPTAPPTAPAAPPA PTPTTPPP 

V^ X V_VjrV_V_n.vj VjVjV_ X^Vjv_ i/^V^.fArtV^Vjrt V. X V. X 1. V^vjV^ 


13185 


/ L}G / 




443 7 


PATPPTPP PPPTAPPTAPAAPPA CACiCCTCT 


13186 


T '7 "3 




44 3 8 


APAPPAPA PPPTAPPTAPAAPPA CCTCdCCA 


13187 


*? •7 R 




4439 


PPAPAPPA PPPTAPPTAPAAPPA ATPPTPPP 

Vj>^nVjn^Vjr^ VjvjV. xraVjV^ X AV.rvV^Vjn r-lX v«Vi. X V»VJ^ 


13188 


f 3 f O 




444 0 


PPAPPAPA PPPTAPPTAPAAPPA PAPATCPT 


13189 


/ 3 o ^ 




4441 


TPGAGPAG GGPTAGPTACAACGA AGACGACA 


13190 


7585 


ffiX TPT irJPT T ri PT IfC; AT IRT I 


4442 


APATCGAG GGCTAGCTACAACGA AGCAGACG 


13191 


7590 




444 3 


PTAPPAPA PPPTAPPTAPAAPPA PPAGPAGP 


13192 




TTnnTPOATT a TTPPTTAPAP 


4444 


PTPTAPPA PPPTAPPTAPAAPPA ATPPAPPA 

VJ X VJ X .nvjvjin vjvjv^ x .nvj^ x x^v^,rt/^v— VJ.i^ -t-i. x v^vj.rtiVj^-Nrt 


13193 


7597 


HAITRTTPPTT A PAPATinTiA 


4445 


TCPATGTG GGCTAGCTACAACGA AGGACATC 

x^v_z^xvjxvj vjvj\^ x/^vj^ x^^v»xu^\vVj,n j- \-. 


13194 




TTrZTTPPTTAP A PATinTlAPn 


4446 


PPTPPATP PPPTAPPTAPAAPPA PTAPPAPA 

V.V3 X \.V.^^X Vj VjVjV^ XnVJV. Xx^V^nnV^Vjn Vj X nVJVJn\.nn 


13 195 


/ O U X 


TTPPTTAPAP A TTnTiAPnnn 


4447 


ncnnTccii. ppptapptapaappa ptptappa 

v» V. V^Vj X VJVjV. X r^Vj V. X xW^neW^yjn Vj X Vj X nVJVJn 


13196 


/DUD 


APAPATTrtrt A r^dnncncc 


444 8 


aacaccca ppptapptapaappa ppatptpt 


13197 


7<^ n Q 

/ D U 


AT Tf^ip A pnn a pnpppTTnA 


444 9 


^CAdClCXCC^ PPPTAPPTAPAAPPA PPPTPPAT 

X ^,rtVJVjVJV,vJ VJVJV, X jriVjV_ X ^^V^jtJAV_VjJ-1. V_ ^ vj X v. Xw~r-\ X 


13198 


/ D X X 


nc^rrinnr' n, pppiTrzAiTP 


A /I c: n 
rt D u 


PATPAPPP PPPTAPPTAPAAPPA dCCCCWCT 
\jr\l. V^rtVjVjVj VjvjV-. X rWjV^ X i-lv-.-rTt/-)kV— Vj/-V VjV_V^v-iVj X V^k_ 


13199 


/ D X / 




ft D X 


TPPPPTPA PPPTAPPTAPAAPPA CIH.CXCXCiC^CiC 
1 VjvjV^vj 1 Vji-i VjVjL_ 1 i-iVjv_ X i-iv_i-u-iV_VJ>-\ ^VjVjVjV^Vj^ 


132 00 


/ D ^ U 




D Z 


PPZiTPPPP PPPTAPPTAPAAPPA PATPAPPP 

(^^„i-4. 1 VJVjV^VJ V^VJV^ 1 I\\J\^ X x\K^I\n\^\JT\ Vj/TkX v_/-VVj\jVj 


132 01 


7622 


PTTPATTPAP a PP AT TfJPfiP 




PPPPATPP PPPTAPPTAPAAPPA PTPATPAR 
Vj^VJ\..n X VjVj VjVj^ X n\y\^ x ^^«4-inV_ vja vj x vja x \„.n\3 


13202 


"7 O c: 
/ D D 




A A c; A 
ft Oft 


nr^T^cir^fznA ppptapptapaappa pppptpat 

VjV-AVjV^ Vjv^rt VjVjV^ X i^VjV^ X rt.V-/viV^Vj/^ VjVj^ Vj X X 


13203 


762 7 


PAPPPPATT P CCCTirTTW* 


44 55 


cc*cir*ii.cxr'nr ppptapptapaappa atpppptp 

V_V_VjV-..rt.VJV^VJ VjVjV^ X /AVjV- X .rt.V^.rtJ-VV_Vj^i ^^X VJVJV,VJ X VJ 


132 04 


/ O ^ J7 


PnPP AT TP P CX PTTfiPPPAP 


44 56 


PTPPPPAP PPPTAPPTAPAAPPA PPATPPPP 
X v> v^\jv.r^-^vj vjvjVm X j-ivj^ X rw^.n.rvi.^yj.n vjwr^x vjvjv_vj 


132 05 


7632 


PATirtPfiPTT a Pf^ArjnAA 


4457 


TTPPTPPP PPPTAPPTAPAAPPA AGPGPATG 

X X V^>» X ^^VJ VJVJ^ X fVJ^ X fT^>f^>n>vVJX^ XVa7VvVJVvX^X VJ 


132 06 


neZA o 
/ o*±^ 


nnArinAAA n PAAnTTTTnp 


fx fx so 


PPAAPTTP PPPTAPPTAPAAPPA TTTPPTPP 
VJV^rvWv X X Vj vjVjV^ X nVjV« X nV^nnV^VjA X X X X V>v_ 


13207 


/ Orl O 


rSAAAftlPAA <^ TTTTPPPPATT 


A A R Q 


ATPPPPAA PPPTAPPTAPAAPPA TTPPTTTP 
n X VjVjVj v-An VjVj\^ X aVjV. X X X Vj^ X X X ^ 


13208 


7 64 9 


APPAAPT7TT P PPPATTPAA 


4460 


TTPATPPP PPPTAPPTAPAAPPA AAPTTPPT 


132 09 


7 653 


APTTTTPPPP A TTPAAPPPP 


44 61 


PPPPTTPA PPPTAPPTAPAAPPA PPPPAAPT 


13210 


7 tr 7 


PPPPATTPA A PPPPTTTTPA 


4462 


TPAAPPPP PPPTAPPTAPAAPPA TPATPPPP 

X V_-.fA/^V,^VjV_Vj VJVJV^ X/^VJV^ X Jn,^.rti^V^VJ.rt X VJ^^ X VJVJVJV^ 


13211 


7 Q 
/ D O 27 


PPATTPAAP P PPTTTTPAPP 


4463 


PPTPAAPP PPPTAPPTAPAAPPA PTTPATPP 

VJV- X V^-rt-rAV^Vj VJVJV^ X /t.VJV_» X .rtV^^TjT.V^ Vjra VJ X X VJrt X VJVJ 


13 2 12 


/ D D X 


ATTPAAPPP P TTTTPAPPAA 


4464 


TTPPTPAA PPPTAPPTAPAAPPA PPPTTPAT 

X X VjV^ X V.~fA/A VjVjV^ X /AVJ V^ X r\\^J^J^^\Jr\ VJi^VJ X X VJ-rt. X 


13 2 13 


/ODD 


PPPPTTTTPA P PAAPTTPTTTT 


4465 


AAPAPTTP PPPTAPPTAPAAPPA TPAAPPPP 

•rvf-vvj-r-VVj X X Vj VjVjV^ X .nVjV^ X X v^jtvtW^VJV^vj 


132 14 


/ D D i7 


PTTTTPAPPA A PTTPTTTTTTPP 


4466 


PPAAAPAP PPPTAPPTAPAAPPA TPPTPAAP 

VjV^./-i/A/-i.Vj.rtiVj VJVJV^ X rtiVJV^ X ^AV_^Ai-iV_VJi^ X VJV^ X \^/-i.f-iV^ 


13215 


/ D / D 




A A 7 
*± ft D / 


TPAPPPAP PPPTAPPTAPAAPPA AAAPAPTT 
X ljiAV^VjV_^rt.Vj vjVjV^ X rtVjV^ X rtV-rtiAV_VJrt .t\r\r\\j^\j X X 


13216 


^7 ^ "7 Q 


TTPTTTTTTPPTT P PPT TP A PP A 


A A ^ A 
ft ft o o 


TPPTPAPP PPPTAPPTAPAAPPA APPAAAPA 
X VjVj X Vj/^V. Vj VjVjV^ X /4Vj V- X Vj>i nVj V. ac-u-IVj^ 


13217 


/oo± 


TTTTTirr^TrT' r* TTr*AP<^Ar^A 


A A C Q 
ftfl O 27 


TPTPPTPA PPPTAPPTAPAAPPA PPAPPAAA 
X Vj X VjVj X VjA VjVjV. XnVjV. Xn^.An^VJA Vj\.^AVjV«^lnA 


1 "a o 1 Q 

X XO 


/ D Oft 


PPTTPPPTTP A PPAPAAPA 


A A 7 n 


TPTTPTPP PPPTAPPTAPAAPPA ClTinCiCI^CiC 
XVjXXVjXVjVj VjVjV« X .nVjV^ X nV^nnv^Vjn VJn^VJV^nVJV. 


13219 


•7 Q "7 
/DO/ 


r*r*r*nr*'h.r'r' a oa A^^Aiir^T' 


A A 7 1 
ft ft / X 


PPATPTTP PPPTAPPTAPAAPPA CZCWCiAnar' 
X Vj X X Vj VjVjV.- X AVj V>, X AV^*4/4V^VjA VjVj X Vj/1iv-VjV* 




/ D yu 


U ^ »^>i.V-/\ >i vjlj U L_ U 


A A "7 O 
ft f± / Z 


ar'ar~T'AT'r' rTT'TArr^PAr'A APmA tpt'PPT'Pa 

/\Vj>i.V^ v^>l X Vj VjVjV- X i-iVjv_ X /4V_>iM\w VjM. X Vj X VjVj X Vj/\ 


13221 


7 C QO 
/ D 


ArT'Ar'AAr' a TTnr'iTr'TTAr' 


A A "7 T 
ft ft / J 


PTAPAPPA PPPTAPPTAPAAPPA aTTCWC^C^T 

Vj X i-Vvj-r-i^V-^A VjVjV^ X r-iVjV^ X i-lV^rtrtV^Vjrt. VjXXVjXVjVjX 


13222 


7 C Q CT 




A A 7 A 
ft t / ft 


APPPTAPA PPPTAPPTAPAAPPA C ATdTTCl'V 


13223 


/ D J7i7 


r'ATTPrZTTr'TT A PPPTTAPAA 


44 75 


TTPTAPPP PPPTAPPTAPAAPPA APAPPATP 
X X Vj X nVj V^Vj VjVj'w X nVj V> X rW-rtM.l-.VJrt X Vj 


13224 


"77 m 


TTPPTTPTTAP P PTTAPAAPA 


4476 


TPTTPTAP PPPTAPPTAPAAPPA PTAPAPPA 
X vj X X Vj X /AVj vjvjv^ x AiVj v« X n\^T\n\^\jje\ vj x fVJ.rw^ v_rt. 


13225 


7 7 04 


TTPTTAPPPTT A PAAPATTPTT 


447 7 


APATPTTP PPPTAPPTAPAAPPA APPPTAPA 

i-\Sj±\ X Vj X X Vj VjVJv, X rt.VjV^ X J^\—.r\n\^\Jn^ riVJ^VJ X /T.VJrt. 


13226 




APPPTTAPA A PATTPTTPPP 


44 7 8 


PPPAPATP PPPTAPPTAPAAPPA TPTAPPPT 

Vj V^ Vj/T.Vj.rt X Vj VJVJV— X rt.VJV— X .rtV_^ArAV-.VJJA X VJ X rt.VJV_VJ X 


13227 


T? no 
/ / u y 


PPTTAPAAP A TTPTTPPPAP 
VjV^U«.V^i-vrt'w- r\ U V^UV^vj*.-i-iVj 


44 7 9 


PTPPPAPA PPPTAPPTAPAAPPA PTTPTAPP 

V^ X VjV^Vjrt.VJiA VjVjV_ X .rt.VjV_ X .r\V^riiT.V».Vjri VJ X XVJXr^VjV^ 


13228 


77 14. 


AAPATTPTTP P PAPPPPAA 


44 8 0 


TTPPPPTP PPPTAPPTAPAAPPA PAPATPTT 

X X VJiwVJV^ X VJ \JVJ\v X /^VJV^ X .nV^rU-^v^Vjr^ Vjr^VJX^XVJX X 


13229 




ATTPTTPPPA P CdC^IiJiCir'C 

/^UV^U^VJ^n Vj V^VjV,,.^uW7V.^ 


44 81 


CiClCTTCiC'Ci PPPTAPPTAPAAPPA TPPPAPAT 

VJVJ\» X X VJV^VJ VJVJV.* X /*WJ\m X rAV_r%r^V»VJX^ X vjv^vjnvjx^ X 


13230 


771 Q 


PTTPPPAPP P PAAPPPAP 
V_ U VMV7V..nVjV,,. Vj VMnrlVjL.V>nVJ 


44 82 


PTPPPTTP PPPTAPPTAPAAPPA PPTPPPAP 

V^ X VJvJV^ X X VJ VJVJVv X X r^Von/^V^VJn VJx« X VJ^VJT^VJ 


13231 


7723 


CAGCGCAA G CCAGCGGC 


44 83 


GCCGCTGG GGCTAGCTACAACGA TTGCGCTG 


13232 


7727 


GCAAGCCA G CGGCAGAA 


4484 


TTCTGCCG GGCTAGCTACAACGA TGGCTTGC 


13233 


7730 


AGCCAGCG G CAGAAGAA 


4485 


TTCTTCTG GGCTAGCTACAACGA CGCTGGCT 


13234 


7740 


AGAAGAAG G UCACCUUU 


4486 


AAAGGTGA GGCTAGCTACAACGA CTTCTTCT 


13235 


7743 


AGAAGGUC A CCUUUGAC 


4487 


GTCAAAGG GGCTAGCTACAACGA GACCTTCT 


13236 


7750 


CACCUUUG A CAGACUGC 


4488 


GCAGTCTG GGCTAGCTACAACGA CAAAGGTG 


13237 


7754 


UUUGACAG A CUGCAAGU 


4489 


ACTTGCAG GGCTAGCTACAACGA CTGTCAAA 


13238 


7757 


GACAGACU G CAAGUCCU 


4490 


AGGACTTG GGCTAGCTACAACGA AGTCTGTC 


13239 


7761 


GACUGCAA G UCCUGGAC 


4491 


GTCCAGGA GGCTAGCTACAACGA TT6CAGTC 


13240 
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77 68 




44 92 


A^jILiLtI LLi tjLj<w X ALrL 1>\L/aM.(._,\ji>i. LLA^>jVjAv^ i 


T "3 0 1 
X J ^ ft X 






ft ft y J 


nr*'V7s.r"vr*r' r*r'r"V'L.nr"VTi.c^Ar*nTi nn^rT'i^nn 

vrv3 ± J^K3 1 Li Li valjv- 1 i-iot'w„ 1 V^«»jX l^V_/AVjiVj7 


X ^ ^ ft Z 


Tin A 




A A OA 


rTT'^T'T' a r^rr^Tz^f^r'T^ar'a Anna nnTT^nTT*/^ 


'\ 'i.'y A'X 


nun 




fift y D 


L'>-jiLLHjLr ljr\^L. 1 1 >iLi-ii-iV^^j>4. 1 VjLi 1 V^Lj 


1 "3 0 A A 
X J ^ fl fi 


/ / O J 




AA 


'marrparT' prr'TanPTapaarria nprrinTan 


J. 0 ^ ft D 






ft ft J / 


X X oAoL>A uVjL. X /^uL. X i-W-«J-l*w. \J.e\ \j X V— V_ X 


J. J ^frO 


T T Q "7 


rT'i'Tir* A rr*! T r* r^Tir'AArr'A 


AAOQ 
fl ft y 0 


X L.L X X LjALi LtLtL X AVarv- X AV-/4AL.V7>\. ALVj X V_\_v_Vj 


X J ^ ft / 


/ / y / 




AAQQ 

4ft yy 


LLiL L_ X X LA VjVj^w X AvjL X AV— AAL-o A L- X L L X X A 


T 1 0 A Q 
X J ^ ^ 0 


7803 


Ar^ATK^AAr^ r* r*r*T^7^r*r*r*r' 


^ c n n 
4 b U U 


LGv-v- 1 1 LLt vioL. i AvjL. 1 A\-AAL.LtA L. 1 X L,A X L 1 


1 "3 0 A Q 

xo ^4 y 


'7Q O O 




JL 


TT' T'/'^!/"' A rr* nrT'T' A<^r"T A<^ A anna m"m#^nnT 

X V3 X VjoALv? V7V3V^ X X AUAAL-V^A L. X 1 L.u\— L^ X 




/ oi. J. 






anTO'T'cma nnnT'Ann'T'AnA Ann a nnnTTnnn 

A\- i \j i GoA iioL. 1 AI3L. i AL~AAL.vjA VjL-L. 1 i L.vjL. 


DX 


•7 Q T C 


T^r*r*r*r*'t'xr*e~' a ^Ai^TTTTAAr* 


j1 c 0 T 


f~"T"T A A m^n nnnT'anni'ana anna nn a nn nnT* 
L i i AA<_ i G GGL. 1 AtiL. 1 Av,AAL.LtA kiviAL-oLL- 1 


X;5^ bz 


7818 


L.VjUL.(^Av^A Vj UUAAQjCjCU 


/I C A /I 

4bU4 


AnnnnpT^AA nnm^Ann^PAr^A Ann a fprn^nnAnn 
AGL Gil AA GGL 1 AGL i AL AAGGA i G 1 GGAGG 


T "3 T C3 

X J b J 


7824 


<^ A/^TTT7A A/^ /^TTA A A r^T TTT 

ALtU U AAvj C UAAAC U U 


/I c n c 


AAnT'i'T'An nnn'pannT'a na ann a nT'T' a a nTn 

AAVj XXX Ao VjoL X AijL X AL AAL.*jA L X X AAL X Lj 


n "3 0 A 

X ^ Z Dft 


782 9 


AaUvjUUAA a CUUv-UAUt- 


4506 


nATAnAAn nnnT'A/^/^T'A/^A A/^/^ a rprri 7\(~ir~i r^i [ " 1 1 

GAiAGAAG GGL 1 AGL X AGAAGGA ilAGLLix 


13255 


7835 


AAAC^UUUU A UL.L.C:tUAC:tA 


4 507 


1 G i AGGGA GGG i AGG X AG AAG GA AGAAG i i i 


13256 


783 9 


TTTT/^TATTO^ <^ TTA/^AO/*'AA 

UUL-UAUt-t- \D UAtjAviCjAA 


4 508 


TT'nnnin'p A nnnTAnnTAnA ann a nnai^anAA 
ilGGlGlA GGL 1 AGGl AGAAGGA GGAiAGAA 


T *3 0 C7 

Xo^b / 


7 84 8 


TTA/^A/^r^AA ^(^T/^/^A/^A 

UAoACa^jrAA Ij (-Q^UCjUALjA 


4 5 09 


T'nT'nn A nn nnnTAnm^Anaanna T'T'nnT'nT'a 
X L X Ljv^ALfLr L3L7L X ALiL 1 Av^AAL-^jA X XLL,1L.XA 


1 "3 0 C Q 

x^ z bo 


7852 


QjOAAvjCLU L.AtjAL.ULjA 


4510 


rp/-»A/^'T"r~"T'i^ i^r^/^T" A f^nT" A n A A nn A AnnnT'T'nn 
i LAG i L i G GGL X AGL 1 AGAAGGA AGGG i 1 LL 


1 "3 0 C Q 

X-J ^ by 


7856 


tjL.t^UvjL.Atj A L.UvjAUo<w\-, 


4 b X X 


/-»/-»/-i/-»rTi/-i An nnnT'AnnT" AnA Ann A c*^r*(~*Ts,njr*c* 
LiLiLLi i L~ft.Li LjLjL 1 ALjL X A\_AAk— LtA L. X LitwALnj^^ 


T "3 0 <C A 
X J z 0 U 


/ooU 


A A T/^ A r^r^r^r^rTT^Ti 
lji«ALjAUU(j A L.t3V-V-UmA 


4 b X^ 


i GGGGGL G GGL 1 AGG i AG AAGGA GAG 1 L 1 GG 


X J ^ bX 




AUAUUurAU. Vj (.U^^UALiA 


fib X J 


^f^^cir*r*fif* nnnT'AnnT'A na ann a nTn a nT'nT' 

X I? X VjooVto ooL. X AoL. X AL.AAL.vtA v7 X L^o X L. X 


OZ 


'7 D D 


TV TV /-I TT ir^f^rr* 
Al_tjL.L.L.t,L. A (-AUUHjIjC 


4 bX^l 


nnnnaaTn nmn'pann'panaanna nnf^fif^f^r*^ 
GG GGAA X G GGL 1 AGG i AG AAGGA GGvjLiGGG 1 




■7 Q •? n 


o-L.l-UL.v_AC A UUv_.LrtjLUA 


A CI a 
4 b X b 


rp/-i/-i(^/-ii^a a nnnTannTana anna r*^r*r*r*nr*c^ 

X vjol-LoAA oVjL X AoL. X AL.AAL,vjA \j X LjL7vj(jVjL. 


T "3 "D CA 
X^ Z Ofi 


T Q *7 C 


L-ALAUUHj Lj LLAtj<jUL-L. 


AC\ c 

4 bXo 


cir^t^r^r^^r^r* nnnTannTana anna nnaa^nTn 

^jijAL L X IjVj oVjk_ X ALrL X AL/\/aV„»j>\ k^lj>iM.X <jX 


X JJ Z D D 


/ o o U 


UL-tjL»L.L.Avj \j UL.L.AAAUU 


f4 b X / 


A a T'TT' nn a nnni^annTana anna c^^ccc^r^c* a 

AAX X XVjVjA LjvjL X ALr\_X A\--AAv-LrA L. X LrkjL.L.oA 


n "3 0 C C 


/ooo 


A /n/^T ir*r* a a a t tt tt t/T!/^t tt t a 
AviV3UL.v.«AA A UUUUVvUUA 


4 518 


anna a a nnn'pannT'ana anna ^\*^c^c*Ts.r*c*^ 
1 AAGGAAA GGG 1 AGG x AGAAGGA 1 X GGAGG 1 


T "3 0 C7 


/ Oi7± 


L.AAAUUUI3 Ij UUAUvAjVjVj 


4 bx y 


nnnnaTaa nnnTannTana anna naaaTTTn 

LL.L.L»AxAA vjoL- 1 AvsL X AL.AAL0A L^AAAX X Xo 


X J^OO 


7894 


AUUULjVjUU a UWjCjVjUAA 


4 52 0 


^vT^f^r^r^r^r^'^ nnnTannTana ann a AAnnAAAT 
i 1 GGGGGA GGG 1 AGG 1 AGAAGGA AAG GAAA X 


1 1 0 C Q 


7 8 99 


VjUUAUCjLjLj Li LAAALrLrAL. 


4 521 


/-•rt->pi/-tnprpm/~i /-</-» /~i rn A n nT" AnA A nn A nnnATAAn 
GiLGiXiG GGL X AGL i AGAAGGA LLLAiAAL 


T "3 0 "7 n 

X 0 z / u 


7906 


GGCAAAGG A CGUCCGGA 


4522 


xLLGGALG GGL 1 AGL i AL AAGGA LGiliGGG 


13 2 71 


7908 


/— ' TV TV TV /^/~» TV T T/~»/~</~»/^ TV TV 

LAAAGGAL G ULLGGAAL 


4523 


GiiGGGGA GGL 1 AGL lAL AAGGA GlGGillG 


132 72 


7915 


LGUL-LGGA A lL.UAUL.lA 


4524 


iGGAiAGG GGL i AGL i ALAALGA iLLGGALG 


132 73 


7919 


LGGAALLU A ULLAGLGG 


4 52 5 


LLGLiGGA GGL i AGL i ALAALGA AGGiiLLG 


1 -3 T "7 A 

XJ ^ /4 


7924 


CCUAUCCA G CGGGGCCG 


4 52 6 


♦ ii-pAo/~"T'A/^A A r^i~^ A Trj/^iATAnn 
GGGGGGGG GGG i AGG 1 AGAAGGA IGGAIAGG 


13275 


792 9 


CCAGCGGG G CCGuCAAC 


4 52 7 


G X X GAGGG GGG 1 AGG i AGAAGGA GGGGG i GG 


Xj^ /o 


793 2 


GCGGGGCC G UCAaCCAC 


4528 


GTGGTTGA GGCTAGCTACAACGA GGCCCCGC 


13 277 


7936 


GGCCGUCA A CGACAUCC 


452 9 


OOAT/~'T(^/^ /^/^/-irp An/~'T A n A Ann A rp/^A f~*r^ f~* f~* 

GGA i G i GG GGG i AGG X AGAAG GA 1 GAGGGG G 


1 0 0 "7 Q 

XJZ /o 


793 9 


(~*f*'\'\f~*T\. 'T\.t~*t~* A i^ATT/^/^/^/^T 


4d J U 


AnnnnATn nnnTannTana anna ni~*'\ " 1 '/^ a r*r* 
AGGGGA 1 G GGG 1 AGG 1 AGAAGGA GG 1 1 GAGG 


T •> 0 T Q 

x^^ /y 


7941 


TTOAA/^/^AO A nr^t^/^/^Tir^r* 
UCAAuLlAV- A UlLGv-UCC 


4531 


o/^* A 0 r^t^r* A /^r^nTAnnTAna Ann A nTnnTTnA 
GGAGGGGA GGG 1 AGG 1 AGAAGGA G 1 GG 1 1 GA 


T "3 O Q A 

X J^oU 


/y4 D 


/^/^ A/^ ATT/^r* r^TT^/^/^TTOTT 


4d 


Anannnan nnnTannTana anna nnaTnTnn 
AGAGGGAG GGG 1 AGG 1 AGAAGGA GGA J. G 1 GG 


1 "3 0 Q 1 
X J 0 X 


T Q c n 

/ y D u 


ULL.GL,ULL G UGUGGAALr 


/I C "3 "5 
4 b J 0 


/^rppp/-»<^Tv A r^r^nTannTA na ann a nnannnna 

L X X V^LALA LiLiL X ALiL X ALAAV^LiA LiLrALiLLiVjA 


T "3 0 Q 0 
X J z 0 Z 


7952 


GGLUGGGU G UGGAAGGA 


4534 


i L L i X GL A GGL 1 AGG i AGAAGGA ALGGAGLG 


T "3 0 Q "3 
X^Z 00 


7960 


GUGGAAGG A LUUGLUGG 


453 5 


r^(~*i\(~*<~^'T\ A/^ /^/""r^T A nnT A n A A nn A nn* 1 " 1 'nn a n 
L LAG L AAG GGL i AGL i AGAAGGA LG i i L GAG 


T "3 0 Q A 

X J Z o4 


7964 


AAGGALUU G LUGGAAGA 


4 b J b 


T'nT'T'nnAn nnnT" AnnT a n a Ann a aan'T'nn'T"T' 
ILilLLALi LtLtL i ALtL i ALAALLrA AALr i LL i i 


n "2 T Q 
X 0 <i 0 b 


7 972 


GLUGGAAG A LALUGAGA 


4 53 7 


XLiLALrlLj LiLrL i ALtL 1 ALAALLrA LXXLLALrL 


~\ 'i 0 Q iZ 

X ^ 0 0 


7974 


T r^1\ A 0 A ^ A /^TT/^AOAr-'A 

UGGAAGAG A GUGAGAUA 


Ada 
4DOO 


rp/-irp/^rpy-iA /TinnT AnnT A n A A nn a nTn* 1 " 1 'nn a 
XGIGXGAG GGG 1 AGG X AGAAGGA GiGXxGGA 


1 "3 0 Q "7 
Xo^O / 


798 0 




4539 


AATTf?riTf5 nnnTAnCTAr'AAPrJA CTCAnTnT 


13288 


7982 


ACUGAGAC A CCAAUUGA 


4540 


TCAATTGG GGCTAGCTACAACGA GTCTCAGT 


13289 


7986 


AGACACCA A UUGAUACC 


4541 


GGTATCAA GGCTAGCTACAACGA TGGTGTCT 


13290 


7990 


ACCAAUUG A UACCACCA 


4542 


TGGTGGTA GGCTAGCTACAACGA CAATTGGT 


13291 


7992 


CAAUUGAU A CCACCAUC 


4543 


GATGGTGG GGCTAGCTACAACGA ATCAATTG 


13292 


7995 


UUGAUACC A CCAUCAUG 


4544 


CATGATGG GGCTAGCTACAACGA GGTATCAA 


13293 


7998 


AUACCACC A UCAUGGCA 


4545 


TGCCATGA GGCTAGCTACAACGA GGTGGTAT 


13294 


8001 


CCACCAUC A UGGCAAAA 


4546 


TTTTGCCA GGCTAGCTACAACGA GATGGTGG 


13295 


8004 


CCAUCAUG G CAAAAAAU 


4547 


ATTTTTTG GGCTAGCTACAACGA CATGATGG 


13296 
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8011 


GGCAAAAA A UGAGGUUU 


4548 


AAACC 1 LA GGL. i ACjC i ACAAUjA 11111 LjLL 


13 2 97 


8016 


AAAAUGAG G UUUUCUGC 


4 54 9 


T\, f~* ~r\ TV A 7\ (~* r^T' 7\ r^r~"T' i\ T^r^f^Ts. r^T*c^ r ' i " i 'm " i ' 
(jLAvjAAAA LHjCI AQjCI ALAALVjA L-lLAliii 


T T O Q Q 


8023 


GGUUUUCU G CGUCCAAC 


4 550 


CjllijijjAHj tjljL 1 ALjV- 1 At_A/\LV3A A^jAAAALL 


T O Q Q 


8025 


UUUUCUGC G UCCAACCA 


4 551 


Hj(jl ICjVjA CjCztCIACjCI AL-AAL-VjA t^L-AtjAAAA 


T "3 "3 n o 
± J J u u 


8030 


T T/^y^^^T T^^y^ TV TV ^^^^TV ^ TV Tk TV 

UGCGUCCA A CCAGAGAA 


4 552 


liClCiCjVj (jLj(_1AL»L.1 AL.AAL.LrA ILLALLLA 


± O -5 U ± 


8044 


GAAAGGAG G CCGCAAGC 


4553 


kjLl iLrHjij VjLjL i A^jL 1 A^^AAl-,tjA \„lV^L,lllv- 


X J o 


8047 


TV TV /-I TV TV /~t /~1 /~t TV 

AGGAGGCC G CAAGCCAG 


4 554 


L 1 GGL 1 1 G GGL i ALtL 1 ALAALOA ULiLL 1 LL 1 


T "3 "3 n 1 
X J J U J 


8051 


GGCCGCAA G CCAGCUCG 


4555 


LVjAvjL HjL LtLjL 1 ALtL 1 AL. AA^-»VjA 1 HjV-^Vji_V^ 




8055 


GCAAGCCA G CUCGCCUU 


4556 


TV TV /-«/-» /^/-» TV /^/~i/ 11 1 1 A /^rri 7\ TV A r^r^ TV •/"•/^'I" P/^O 

AAGGCGAG GGCTAGCTACAALGA TGGLllGL 


T "2 "3 n c 


8059 


GCCAGCUC G CCUUAUCG 


4 557 


LtsrAl AAoVj i AijL i ALAAUjA vjAIjL 1 LivsL 


JL J ^ UO 


8064 


^T T^^^^y^^^T TT T TV T T/^/^T Ti^T TT T/^ 

CUCGCCUU A UCGUGUUC 


4558 


/-^ TV TV y-^ TV /~i/~i T\ /~t/~«/~irp A /"•/~"T' A /"* A A A TV TV f~*/~* A 

GAACACGA GGL 1 AtiL 1 AO, AAUjA AA<j(jLtiAL» 


i. J ^ u / 


8067 


GCCUUAUC G UGUUCCCA 


4559 


TGGGAAL A GGL 1 AGL 1 AL AAL Lr A L»A 1 AA(j(jL 


1 "3 "a n Q 


8069 


TT TTl T T/^/**lT T /** T TT T /~1 TV ^ TV 

CUUAUCGU G UUCCCAGA 


4560 


iT>/~"T'/^/*^(^ A A /^/^/^T" A /"'/^T' A O A A r^/"* A A^^/^AT^AAO 

TLTGGGAA LrGL 1 AQjL 1 AL AALvjA AHjAIAAvj 


T "3 "3 n Q 


8077 


^T TT T/^ Ti TV /^T TT "f/^^^/^<^^^ 

GUUCCCAG A CUUGGGGG 


4561 


CCCLLAAG GGL 1 ALiL i ALAAUjA L 1 LjLtvjAAL 


1 "3 "3 1 A 


8085 


ACUUGGGG G UUCGUGUG 


4562 


CACACGAA GGCTAGCTACAACGA Cv-LLAAG 1 




8089 


GGGGGUUC G UGUGUGCG 


4563 


y^/*ij^Tv y^ TV y^ TV y^y^ / ti ■ i TV y*i /*im TV y^ tv Tv TV tv tv f^/^f^f^/^ 

CGCACACA GGCTAGCTACAACGA GAACCCCC 


13 3 12 


8091 


GGGUUCGU G UGUGCGAG 


4564 


CTCGCACA GGCTAGCTACAACGA ACGAACCC 


1 "3 "5 T ^ 


8093 


GUUCGUGU G UGCGAGAA 


4565 


mill/ ii|i<^/^/~'A ^^/~irTi A /^/""TITV /-I TV A A TV TV f~*/~* A A 

TTCTCGLA GGL 1 ALrL 1 ALAALLtA ALALLiAAL 


13 3 14 


8095 


UCGUGUGU G CGAGAAAA 


4566 


1 1 » 1 M i im rri /^y"^ /— i /~ipt^ TV /^m TV TV 7V /~^/^ 7\ 7^ /~i TV TV r^r^ T\. 

TTTTCTCG GGLTAGLl ALAALGA ALALALGA 


13315 


8103 


GCGAGAAA A UGGCCCUU 


4567 


A A (^/^<^/~'/^ A /~l /~l /"ifT* A /"< i^Ti A 1^ A A /~*r^ A 1 Ml i ii 1 iy~irn /-!/-• ^ 

AAGGGLLA GGL lAGLi ALAALGA lilLlLLiL 


T "3 "3 T C 

Xo J Xb 


8106 


AGAAAAUG G CCCUUUAC 


4 568 


/-imTv TV Tv/^/^/~< /~i /-I /^rn TV /— trn tv ^ A A r^r^ a a i mi i h mi i i/~trp 
GTAAAGGG GGL 1 ALL 1 ALAALGA LA 1 1 1 1 L 1 


X J J X / 


8113 


GGCCCUUU A CGACGUGG 


4 56 9 


LLALLILL LLL 1 ALL 1 ALAALLrA AAAijViVjLL 


T O -3 T O 

J. J J xo 


8116 


y^/^T TTTTTTV AHA^ TV /^/^T Ti^ A~1T T/^"TT T 

CCUUUACG A CGUGGUCU 


4570 


AZ~'A/^/^AZ~'/~' /-•/"« /-irp TV /^T' A ^ A A f~'Z^ A /"ii^mA A Tif^jT* 

AGALCALG GGL i ALjL i ALAAUjA Llj 1 AAALLr 


T "3 "3 T Q 

x^ J xy 


8118 


UUUACGAC G UGGUCUCC 


4571 


f^f* A A (^/"t A /~i /^rp TV /^Tl A A A A /-irp/-i<^f-p TV tv t\ 

GGAGACLA GGL TAGL i ALAAUjA L» 1 Ltj 1 AAA 


T "3 "3 o n 


8121 


TV T\ /^/^ T T/^ y—t T T/TT T/^/^ TV 

ACGACGUG G UCUCCACC 


4572 


GLilGGALA LLLl ALLi ALAALLA LALLrlLLil 


1 "3 "3 O 1 
X J O Z X 


8127 


T T/^/^T Ti^T T/^/^ TV ^^/^ /^T TT T/^/*TT T 

UGGUCUCC A CCCUUCCU 


4573 


A/^/~" A A/^/^/^ /^Z^/^T'AOr^T'A Z^A A/^/^ A /"'/"'Ar^Ai^OA 

AGGAAGGG GGL 1 ACs L 1 AL AAL L»A vjLiALf AL LA 


1 "3 *3 O O 
Xo ^ 


8139 


T TT TJ^ ^T Trf^ TV ^1 ^1 /^^^^TT/^ TV TT/^ 

UUCCUCAG G CCGUGAUG 


4574 


CA J. CALGG GGL i AGL I AL AAL GA L 1 tiALrLrAA 


1 "3 O "3 
Xo 


8142 


Ti y^y^ y^ t t^^ tv t t/^ 

CUCAGGCC G UGAUGGGC 


4575 


/^/^/^/^ ATI/-* TV /^rp A »^/^T' A O A A A /TV^^r^T'/^ A/^ 

Gl L la 1 CA GGL i AGL 1 ALAALGA UijL L 1 LtAVj 


T Q "3 O A 
Xo O ^4 


8145 


AGGCCGUG A UGGGCUCU 


4576 


AGAGCCCA GGCTAGCTACAACGA CALGGLLT 


T "3 "3 O C 

Xoo^O 


8149 


CGUGAUGG G CUCUUCAU 


4577 


ATGAAGAL GGL 1 ALL 1 ALAALLA LLA i LALL 


T "3 "3 O C 


8156 


GGCUCUUC A UACGGAUU 


4578 


AATCCGTA GGCTAGCTACAACGA GAAGAGLL 


13 327 


8158 


CUCUUCAU A CGGAUUCC 


457 9 


TV TV m/*ty^y^ y^ y ii i » A y'li 1 1 A A A rf^/^ A A T*/^ A A A 

GGAATCCG GGCTAGCTACAACGA ATGAAGAG 


13 328 


8162 


UCAUACGG A UUCCAGUA 


4580 


m A /-irTi/^/~i A A /*»/^/^m A /^/^rp a A A A /""/^/""Tl A IT"/^ A 

TACTGGAA GGL 1 AGL 1 ALAALLA LLLlAiLA 


± -5 J y 


8168 


GGAUUCCA G UACUCUCC 


4581 


y^ /-^ TV y^ TV y^m TV /^/"^ y-irri A /'tl 1 » A A A A rp/— » /"I A A i~n/^ 

GGAGAGTA GGCTAGCTACAACGA TGGAATLL 


13 3 3 0 


8170 


AUUCCAGU A CUCUCCUG 


4582 


A /~1 /~1 A A /^/"i/^rn A /"I /"irp A /-I A A /"i/^ A A /^T"/^/^ A A T" 

CAGGAGAG GGCTAGCTACAACGA ALTGGAAT 


1 "3 "3 "3 T 

XoooX 


8180 


UCUCCUGG G CAGCGGGU 


4583 


A /"'/^/"'^/^rp/-* l~*/~*t 11 1 1 A /~irp A A A ' A ^^A/^/^A<^A 

ACCCGCTG GGCTAGLT ALAALGA LLALjLAvjA 


Xo OO^ 


8183 


CCUGGGCA G CGGGUUGA 


4 584 


TCAACCCG GGCTAGCTACAACGA TGCCCAGG 


13 3 33 


8187 


GGCAGCGG G UUGAGUUC 


4585 


GAACTCAA GGCTAGCTACAACGA CCGLTGLL 


T O "3 "3 il 

Xoo o4 


8192 


CGGGUUGA G UUCCUGGU 


4586 


ACCAGGAA GGCTAGCTACAACGA TCAACCCG 


T "3 "3 "3 C 

Xo o ob 


8199 


AGUUCCUG G UGAAUGCC 


4587 


GGCATTCA GGCTAGL TALAALGA LAGGAAL ± 


T "3 "3 "3 C 
Xoo OD 


8203 


y^ y-tr Ty^y^T Tk TV TT/^^^/TTT/^/*l TV 

CCUGGUGA A UGCCUGGA 


4588 


rp/~i/^A O/^^A /-i/-« i^rp A C^fyrrt A /~i A A ^/~* A rp <^ tv /-i /-i tv f^f* 

TLLAGGLA GGL 1 AGL i ALAALGA 1 LALLAvjLt 


T "3 "3 "3 
Xo O O / 


8205 


UGGUGAAU G CCUGGAAA 


4 58 9 


TTTL L ALG GGL 1 ALL 1 AL AAL LA All L AL LA 


T "3 "3 D 
X O O O O 


8213 


GCCUGGAA A UCAAAGAA 


4590 


fpiTi/"ir| ii'nipy~i A /~l /~» <^rp A J^T^ A A A f~*t~' A i|ii|i/~</~»A/~«/^/^ 

ri L 1 1 1 GA LGL 1 ALL i ALAALLA 1 1 LLALjLjL 


1 "3 "3 Q 

X o o o y 


8222 


TT^^TV TV TV TV TV TV f Ty^ y^ y^T T TV TT 

UCAAAGAA A UGCCCUAU 


4591 


A rp A /~i A i^/~«/~"T» A <^/~"Ti A A A Z^*/"! A 1 pi 1 »/ <i 1 ii pi 1 tf~* A 

ATAGGGLA GGL 1 ALL 1 ALAALGA 1 1 L 1 1 1 LA 


T "3 "3 A n 
Xo O ft U 


8224 


AAAGAAAU G CCCUAUGG 


4592 


/^/-t A rp A /~i<^/^ /^/^/~irp A /^tz-^rp A A A /^/^ A a « P' P' I '<^i P' t " P 

CCATAGGG GGL i AGL 1 ALAALGA AlllLiii 


X O O 4 X 


8229 


TV TV T T/^^^/*</^T T TV T T#^rf^ ^ ^^T TT TT T 

AAUGCCCU A UGGGCUUU 


4593 


AAA/^Or^^A f~*t~' f^T* A (^Z~"T' A ^ A A f""/^ A 7\/^/~*r^/^AT"T' 

AAAGLLLA VjIjL lAQjL 1 ALAALLA AvjLLLAl 1 


T "3 "3 4 O 
X O O ^ 


8233 


CCCUAUGG G CUUUGCAU 


4594 


ATGCAAAG GGCTAGL TALAALGA LLAlALLrL 


T "3 yl "3 

Xo o4 O 


823 8 




/I c; Q c 
f± D i7 D 




13 344 


8240 


GGCUUUGC A UAUGACAC 


4596 


GTGTCATA GGCTAGCTACAACGA GCAAAGCC 


13345 


8242 


CUUUGCAU A UGACACCC 


4597 


GGGTGTCA GGCTAGCTACAACGA ATGCAAAG 


13346 


8245 


UGCAUAUG A CACCCGCU 


4598 


AGCGGGTG GGCTAGCTACAACGA CATATGCA 


13347 


8247 


CAUAUGAC A CCCGCUGU 


4599 


ACAGCGGG GGCTAGCTACAACGA GTCATATG 


13348 


8251 


UGACACCC G CUGUUUCG 


4600 


CGAAACAG GGCTAGCTACAACGA GGGTGTCA 


13349 


8254 


CACCCGCU G UUUCGACU 


4601 


AGTCGAAA GGCTAGCTACAACGA AGCGGGTG 


13350 


8260 


CUGUUUCG A CUCAACAG 


4602 


CTGTTGAG GGCTAGCTACAACGA CGAAACAG 


13351 


8265 


UCGACUCA A CAGUCACC 


4603 


GGTGACTG GGCTAGCTACAACGA TGAGTCGA 


133 52 
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o z o o 




A f^n A 


PTPPPT'PA PPPTAPr'T Ar* A Ar^nA TPTTPAPT* 


T "2 7 C -3 
XO J O J 


82 71 




4605 


APTPTPPP PPPTAPPTAPAAPPA PAPTPTTP 
A^ X X X A^jrVw X aV— aa\— \-3A Vjav- X O X X 


13 3 54 


o ^ / o 




ft D U D 


PPATPTPA PPPT'APPTAPA APPA ^CVrTZCWd 


n o T c c 
X J J D D 


ft*? ft 1 




4607 


PAPPPATP PPPT'APPT'APA APPA PAP*PPTPP 


TOO c/r 
X J J DO 






fr O U O 


PAPAPPPA PPPTAPPTAPAAPPA PTPAPTPT 
on^»nV.uOA ViTVaV^ X a^I^ X aL.aa(>«i^a V7 X V_a,^ X %^ X 


XO J D / 


8287 




4609 


PPTPPAPA PPPTAPPTAPAAPPA PPATPTPA 


13358 


828 9 


APATTPPfiTT a TTPnACinAn 


4610 


PTPPTPPA PPPTAPPTAPAAPPA APPPATPT 


13359 


82 97 


HTTPnAflf^A ri TTPAATTTTTTA 


4 611 


TAAATTPA PPPTAPPTAPAAPPA TPPTPPAP 


13360 


8301 


Af^f^Af^TTPA A TTT7TTAPPAA 


4612 


TTPPTAAA PPPTAPPTAPAAPPA TPAPTPPT 

X X X AAA VjvjV^ X aVjV^ X a\vAaV^Vja X l^iAV^ X X 


X O O O X 




rtTTPAATTTTTT A PPAATTrtTTTT 


ft O X J 


AAPATTPP PPPTAPPTAPAAPPA AAATTPAP 


X J J O^ 




ATTTTTTAPPA A TTf2TTTTnT"mA 
aUUUa\_\_A a uVsUUVvUUCrl 


ft O Xfx 


TPAPAAPA PPPTAPPTAPAAPPA TPPTAAAT 
X ^_a\..aaI. A X aUV» X a^aaW.Vja X V:rV7 X aaa X 


X J .3 O J 


0.3 X JL 
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13566 


QT TA 
27X /ffc 


AV-UVjVivjt-A Vj UAAAVjACL. 


4 818 


GGTCTTTA GGCTAGCTACAACGA TGCCCAGT 


13567 


9180 


CAGUAAAG A CCAAACUC 


4819 


GAGTTTGG nnPTAnPTAPAArTlZX PTTTAPTH 

X J. J. VJVJ VJVJV^ J- i-i.VJV_ X ^^v_./-i/Av„ V^ J. X X ^^V— X 


X O D O O 


9185 


AAGACCAA A CUCAAACU 


4820 


AGTTTGAG GGCTAGCTACAACGA TTGGTCTT 


13569 


9191 


AAACUCAA A CXTCACUCC 


4821 


GGAGTGAG GGCTAGCTACAACGA TTGAGTTT 


13570 


9195 


UCAAACUC A CUCCAAUC 


4822 


GATTGGAG GGCTAGCTACAACGA GAGTTTGA 


13571 


9201 


UCACUCCA A UCCCAGCU 


4823 


AGCTGGGA GGCTAGCTACAACGA TGGAGTGA 


13572 


9207 


CAAUCCCA G CUGCGUCU 


4824 


AGACGCAG GGCTAGCTACAACGA TGGGATTG 


13573 


9210 


UCCCAGCU G CGUCUCAG 


4825 


CTGAGACG GGCTAGCTACAACGA AGCTGGGA 


13574 


9212 


CCAGCUGC G UCUCAGUU 


4826 


AACTGAGA GGCTAGCTACAACGA GCAGCTGG 


13575 


9218 


GCGUCUCA G UUGGACUU 


4827 


AAGTCCAA GGCTAGCTACAACGA TGAGACGC 


13576 
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9223 


UCAGUUGG A CUUGUCCA 


482 8 


fOOAOAAO OOOT" A OOT" A O A AOO A OOAAOT'OA 

iGGACAAG GGC i AGC i ACAACvaA CCAACILjA 


13 577 


922 7 




/I D O Q 

4 o z y 


OAOT'T'CioA oooT" AOOT^2\ oa ar^/"* A az^r'TT'i^aA 


n '7 Q 

JL J J / O 


9232 




4 8 3 0 


ooAAOOAO oooT'AOOT'AOA Ar^r^ A 'vr^f^ Ar^'h^^c 

CtjAAC C LjVjC 1 A^jC 1 J\^J\iv^\jJ\. I 


1 "2 "7 Q 


9236 


UCCAACUG G UUCGUUGC 


4 8 31 


OOAAOOAA OOOT" A O OT' A O A A OO A O A O' I " 1 'OO A 


T "3 cr D n 
X ^ O C5 U 


924 0 


Av^UGGUUU G UUGL,UGGL. 


/I Q 'I O 

4 o J Z 


r^r~^OAOOAA oooT" Ar'r^'T' A A Ar^r^a CT^T^r^r^T^CT' 


T 1 c: Q 1 
X -J D O X 


924 3 


GGUUtw,LjUU G Q-ULtGC^UAC 


4 O J O 




1 O C Q 9 


924 7 


t-GUUGCUG G GUAGALjGG 


4834 


OOOT'OT' A O l''l/~'r^'T' A O OT^ A O A A OO A OAOOA AOr' 
C^sjCiVjiAVj kjOC 1 Avj^^ i A^ AA^^^jrA V»^^jV^Art.k^^a 


1 "2 ft 1 
X ^ D O ^ 


9250 


UGCUGGCU A CAGCGGGG 


4 83 5 


r^r^r^r^f^ r-^T>r-^ ooot" aoot" a o A aoo A aoooaooa 
CCCCvjC i C LjGC 1 ACC i ACAACvjA AIjCCALjC A 


1 "2 Q A 
J. J 3 Oft 


92 53 


UGGCUACA G CGGGGGAG 


483 6 


r^TT\f-^f~\r^(->r^(~i OOOT'AOOT'AOA AOOA T'O'T'AOOOA 

CiCCCCCG GGCl AGCIACAACGA iGlAGCCA 


1 "3 CZ Q C 
± J DO D 


9262 


CGGGGGAG A GGUGUAUG 


4oo / 


OAT" A OAOo ooorp AOOT^ A o A A o^^A r^r^r*c^r^c*ci. 


X. J DO D 


9264 


GGGGAGAC G UGUAUCAC 


4838 


OT'OAT'AOA O O OT" A O OT^ A O A A OO A OT'/^T'O^OO 

GIGAIACA GGCi AGCIACAACGA GICICCCC 


DO / 


9266 


/~%/~^ TV TV /^/^T T /"I TTATTOA^^A/^ 

GGAGACGU G UAUCACAG 


483 9 


/~irp /-I rp /-« Tvrp tv /~i/^/~irp AOOT^AOA AOOA TV OO'T^OT'OO 

CIGIGAIA GGCi AGCIACAACGA ACGlCiCC 


1 O C O Q 
1 3 DOO 


9268 


TV <^ TV /^/""T T/^T T 7\ T T/"* IV IV ^ /~t/-1 

AGACGUGU A UCACAGCC 


4 84 0 


OOOT'OT'OA OOOrn AOOT^A O A A OO A AOAOOT'O'T' 

GGCTGiGA GGCi AGCIACAACGA ACACGiCi 


T "2 tr Q Q 

± J boy 


9271 


/~<y^T T/^TTTV TT/"* TV /~< A /^T T/~*T T 

CGUGUAUC A CAGCCUGU 


4841 


AOAOOOT^O OOOTiAOOTfAOA AOO A OAHPAOAOO 

ACAGGC i G GGC 1 AGC 1 ACAACGA GA i AC ACCr 


T "2 C QPk 

X J Dy u 


9274 


0TT1VTT01V /^1V 0/^TOTT/^TT/*» 

GUAUCACA G CCuGUCUC 


4842 


OAOAOAOO' OOOT" A O OT< A O A A OO A rpOT'O A T» A O 

GAGACAGG GGCl AGCIACAACGA IGiGAlAC 


± J D yx 


9278 


CACAGCCXJ G UCUCGUGC 


4843 


ooTvooTvon /~^TTy tv /^rn tv o "a tv oo tv Aooornonio 

GCACGAGA GGCTAGCTACAACGA AGGCTGTG 


13 592 


9283 


CCUGUCUC G UGCCCGAC 


4844 


/-irpOOOOOTV OOOrPTV OOT" A O A AOO A OAOAOAOO 

Ga CGGGCA GGC 1 AGC i ACAACGA GAGACAGG 


1 J Dyj 


92 85 


UGUCUCGU G CCCGACCC 


4 84 5 


l~\ /~^rT\ /~\/^(-* f-\ OOOT» A O OT" A O A A OO A A OO A O A O A 

GGGiCGGG GGCi AGCIACAACGA ACGACACA 


1 "2 C QA 

X js D y4 


92 90 


CGUGCCCG A CCCCGCUG 


4846 


/-( 7\ /--I f~fr^/^f~* rt o ooTi A o OT" TV o TV A OO A t^/^f^r^r^Tir^c^ 
CAGCGGGG GGC i AGCIACAACGA CGGGCACG 


13 5 95 


92 95 


0/~i/~« TV OOOO O OT TOOT TT TO A 

CCGACCCC G CUGGUUCA 


4847 


T^OAAOOAO OOOT" A OOT" A O A A OO A OOOOT'OOO 

IGAACCAG GGC i AGC i ACAACCA LiCitjVj i CLrC 


X jj D y D 


92 99 


/-^/^OOOOTTO O TTT TO TV T TO or T 

CCCCGCUG G UUCAUGCU 


4 84 8 


AOOA'T'OAA OOOT* AOOT' A O A AOO A r^T\ /"T^ OO O 

AGC A i GAA GGC 1 AGC i ACAACGA CAGCGGGG 


T "2 C 0*7 

± J Dy / 


93 03 


OOTTOOTTTTO A TTOOTTTTTTOO 


4 84 9 


LtL- AAAvaL- A LtVjC 1 AkvC X AC AACvjA vxAAC k-A\jV- 


X J Dy o 


9305 


TTOOTTTTOATT O OTTTTTTOOOTT 

UGGUUCAU G CUUUGCCU 


4850 


AOOOAAAO ooo'PAOo'paoa aooa a'P/^aa^^^a 
AGGC AAAG GGC 1 AGC 1 AC AAC vjA A i oAAC CA 


TIC QO 

X J Dyy 


9310 


OATTOOTTTTTT O OOTTAOTTOO 

CAUGCUUU G CCUACUCC 


4851 


AOT'AOO O O OT" A O OT" A O A A OO A A A AOOAT'O 

GGAG 1 AGG GGC 1 AGC 1 ACAACGA AAAGC A 1 C 


Xo bUU 


93 14 


OTTTTTTOOOTT A OTTOOTTAOTT 

CUUUGCCU A CUCCUACU 


4 852 


AOT^AOOAO OOOT'AOOT' A/^A A (^r* A A<^/^^aaAr' 

AG i AGGAG GGC i ACC i ACAACtjA AvjVjCAAALj 


T "2 c m 

X J D UX 


932 0 


OTTAOTTOOTT A OTTOTTOOOTT 

CUACUCCU A CUCUCCGU 


4 853 


AOOOAOAO OOOT" AO OT" A OA A OO A AOOAOT'AO 

AC GG AGAG GGC i AG C i AC AAC CA AvaoAvj i Avj 


1 ^2 n o 
X o o 


9327 


TTAOTTOTTOO O TTAOOOOTTA 

UACUCUCC G UAGGGGUA 


4854 


T'AOOOO'T'A OOOT" A OOT" A O A A OO A OO A O A OT* A 

lACCCClA GGCl AvjCIACAACLtA ovsA^jAIjIA 


T "2 c n*2 


9333 


OOOTTAOOO O TT7VOOOAT TO 

CCGUAGGG G UAGGCAUC 


4855 


O A'T'OOOT' A OOOT" A OOT^ A O A A OO A OOOT" A OOO 

GAIGCCIA GGCl AGC 1 AC AAC LjA CCCIACOVj 




9337 


TVOOOOTTTVO O 01VTT0TT1V0O 

AGGGGUAG G CAUCUACC 


4856 


OOrpAOArnO OOOT" A OOT" A O A A OO A OTiAOOOOrn 

GGiAGAlG GGCl AGCIACAACGA ClACCCCl 


T "2 C C 

X J dUd 


933 9 


OOOTTTVOOO TV T TOT T TV O OTTO 

GGGUAGGC A UCUACCUG 


4 8 57 


OAOOT^AOA OOOT' A OOT" A O A A OO A OOOT^A OOO 

CAGG i AGA GGC 1 AGC 1 ACAACCA CCC i ACC C 


T "2 c 

Xo b Uo 


9343 


AGGCAUCU A CCUGCUCC 


4 8 5 8 


f* Ti. fT"* TSl OOOT* A O OT" A O A A OO A TV O A T^O OOT* 

GGAG CAGG GGC 1 AG C i ACAACGA AGA i GC C i 


13 607 


9347 


AUCUACCU G CUCCCCAA 


4 8 59 


rnf 1 >0 O O O A O OOOT^ A OOT^ A O A A OO A A O O T" A O A T* 

1 1 GGGGAG GGCl AG C 1 AC AAC GA AGG i AGA i 


13 608 


9355 


GCUCCCCA A CCGAUGAA 


4860 


mmOAmooo ooom a ooTi A o A A oo A rn/-i /-i a o O 

TTCATCGG GGC 1 AGC 1 ACAACGA IGGGGAGC 


13 6 0 9 


93 59 


/^/"^/"^TK. 1\. ^f~*t~t A T TO "A TV O TV O O 

CCCAACCG A UGAAcAGG 


4 8 61 


OOT'OT'T'OA OOOT" A OOT" A O A A OO A OOOT'T'OOO 

LCiGilCA GCC i ACC i ACAACCA CCCIiCCC 


13 610 


J O J 








X J oxx 


9370 


AACAGGGA G CUAAACAC 


4863 


GTGTTTAG GGCTAGCTACAACGA TCCCTGTT 


13612 


9375 


GGAGCUAA A CACUCCAG 


4864 


CTGGAGTG GGCTAGCTACAACGA TTAGCTCC 


13613 


9377 


AGCUAAAC A CUCCAGGC 


4865 


GCCTGGAG GGCTAGCTACAACGA GTTTAGCT 


13614 


9384 


CACUCCAG G CCAAUAGG 


4866 


CCTATTGG GGCTAGCTACAACGA CTGGAGTG 


13615 


9388 


CCAGGCCA A UAGGCCAU 


4867 


ATGGCCTA GGCTAGCTACAACGA TGGCCTGG 


13616 


9392 


GCCAAUAG G CCAUCCCG 


4868 


CGGGATGG GGCTAGCTACAACGA CTATTGGC 


13617 


9395 


AAUAGGCC A UCCCGUUU 


4869 


AAACGGGA GGCTAGCTACAACGA GGCCTATT 


13618 


9400 


GCCAUCCC G UUUUUUUU 


4870 


AAAAAAAA GGCTAGCTACAACGA GGGATGGC 


13619 



Input Sequence = HPCKISI - Cut Site = R/Y 

Arm Length = 8 . Core Sequence = GGCTAGCTAC/^CGA 

HPCKISI Hepatitis C virus {strain HCV-lb, clone HCV-Kl-Sl) , complete genome; acc# 
gi|l030702|dbj |D50483.1; 9410 nt 
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Table XIX: HCV minus strand DNAzyme and Substrate Sequence 



Pos 


Substrate 


SeqID 


DNAzyme 


SeqID 


9413 


AAAAAAAA A CGGGAUGG 


4871 


CCATCCCG GGCTAGCTACAACGA TTTTTTTT 


13620 


9408 


AAAACGGG A UGGCCUAU 


4872 


ATAGGCCA GGCTAGCTACAACGA CCCGTTTT 


13621 


9405 


ACGGGAUG G CCUAUUGG 


4873 


CCAATAGG GGCTAGCTACAACGA CATCCCGT 


13622 


9401 


GAUGGCCU A UUGGCCUG 


4874 


CAGGCCAA GGCTAGCTACAACGA AGGCCATC 


13623 


9397 


GCCUAUUG G CCUGGAGU 


4875 


ACTCCAGG GGCTAGCTACAACGA CAATAGGC 


13624 


9390 


GGCCUGGA G UGUUUAGC 


4876 


GCTAAACA GGCTAGCTACAACGA TCCAGGCC 


13625 


9388 


CCUGGAGU G UUUAGCUC 


4877 


GAGCTAAA GGCTAGCTACAACGA ACTCCAGG 


13626 


9383 


AGUGUUUA G CUCCCUGU 


4878 


ACAGGGAG GGCTAGCTACAACGA TAAACACT 


13627 


9376 


AGCUCCCU G UUCAUCGG 


4879 


CCGATGAA GGCTAGCTACAACGA AGGGAGCT 


13628 


9372 


CCCUGUUC A UCGGUUGG 


4880 


CCAACCGA GGCTAGCTACAACGA GAACAGGG 


13629 


9368 


GUUCAUCG G UUGGGGAG 


4881 


CTCCCCAA GGCTAGCTACAACGA CGATGAAC 


13630 


9360 


GUUGGGGA G CAGGUAGA 


4882 


TCTACCTG GGCTAGCTACAACGA TCCCCAAC 


13631 


9356 


GGGAGCAG G UAGAUGCC 


4883 


GGCATCTA GGCTAGCTACAACGA CTGCTCCC 


13632 


9352 


GCAGGUAG A UGCCUACC 


4884 


GGTAGGCA GGCTAGCTACAACGA CTACCTGC 


13633 


9350 


AGGUAGAU G CCUACCCC 


4885 


GGGGTAGG GGCTAGCTACAACGA ATCTACCT 


13634 


9346 


AGAUGCCU A CCCCUACG 


4886 


CGTAGGGG GGCTAGCTACAACGA AGGCATCT 


13635 


9340 


CUACCCCU A CGGAGAGU 


4887 


ACTCTCCG GGCTAGCTACAACGA AGGGGTAG 


13636 


9333 


UACGGAGA G UAGGAGUA 


4888 


TACTCCTA GGCTAGCTACAACGA TCTCCGTA 


13637 


9327 


GAGUAGGA G UAGGCAAA 


4889 


TTTGCCTA GGCTAGCTACAACGA TCCTACTC 


13638 


9323 


AGGAGUAG G CAAAGCAU 


4890 


ATGCTTTG GGCTAGCTACAACGA CTACTCCT 


13639 


9318 


UAGGCAAA G CAUGAACC 


4891 


GGTTCATG GGCTAGCTACAACGA TTTGCCTA 


13640 


9316 


GGCAAAGC A UGAACCAG 


4892 


CTGGTTCA GGCTAGCTACAACGA GCTTTGCC 


13641 


9312 


AAGCAUGA A CCAGCGGG 


4893 


CCCGCTGG GGCTAGCTACAACGA TCATGCTT 


13642 


9308 


AUGAACCA G CGGGGUCG 


4894 


CGACCCCG GGCTAGCTACAACGA TGGTTCAT 


13643 


9303 


CCAGCGGG G UCGGGCAC 


4895 


GTGCCCGA GGCTAGCTACAACGA CCCGCTGG 


13644 


9298 


GGGGUCGG G CACGAGAC 


4896 


GTCTCGTG GGCTAGCTACAACGA CCGACCCC 


13645 


9296 


GGUCGGGC A CGAGACAG 


4897 


CTGTCTCG GGCTAGCTACAACGA GCCCGACC 


13646 


9291 


GGCACGAG A CAGGCUGU 


4898 


ACAGCCTG GGCTAGCTACAACGA CTCGTGCC 


13647 


9287 


CGAGACAG G CUGUGAUA 


4899 


TATCACAG GGCTAGCTACAACGA CTGTCTCG 


13648 


9284 


GACAGGCU G UGAUACAC 


4900 


GTGTATCA GGCTAGCTACAACGA AGCCTGTC 


13649 


9281 


AGGCUGUG A UACACGUC 


4901 


GACGTGTA GGCTAGCTACAACGA CACAGCCT 


13650 


9279 


GCUGUGAU A CACGUCUC 


4902 


GAGACGTG GGCTAGCTACAACGA ATCACAGC 


13651 


9277 


UGUGAUAC A CGUCUCCC 


4903 


GGGAGACG GGCTAGCTACAACGA GTATCACA 


13652 


9275 


UGAUACAC G UCUCCCCC 


4904 


GGGGGAGA GGCTAGCTACAACGA GTGTATCA 


13653 


9266 


UCUCCCCC G CUGUAGCC 


4905 


GGCTACAG GGCTAGCTACAACGA GGGGGAGA 


13654 


9263 


CCCCCGCU G UAGCCAGC 


4906 


GCTGGCTA GGCTAGCTACAACGA AGCGGGGG 


13655 


9260 


CCGCUGUA G CCAGCAAC 


4907 


GTTGCTGG GGCTAGCTACAACGA TACAGCGG 


13656 


9256 


UGUAGCCA G CAACGAAC 


4908 


GTTCGTTG GGCTAGCTACAACGA TGGCTACA 


13657 


9253 


AGCCAGCA A CGAACCAG 


4909 


CTGGTTCG GGCTAGCTACAACGA TGCTGGCT 


13658 


9249 


AGCAACGA A CCAGUUGG 


4910 


CCAACTGG GGCTAGCTACAACGA TCGTTGCT 


13659 


9245 


ACGAACCA G UUGGACAA 


4911 


TTGTCCAA GGCTAGCTACAACGA TGGTTCGT 


13660 


9240 


CCAGUUGG A CAAGUCCA 


4912 


TGGACTTG GGCTAGCTACAACGA CCAACTGG 


13661 


9236 


UUGGACAA G UCCAACUG 


4913 


CAGTTGGA GGCTAGCTACAACGA TTGTCCAA 


13662 


9231 


CAAGUCCA A CUGAGACG 


4914 


CGTCTCAG GGCTAGCTACAACGA TGGACTTG 


13663 


9225 


CAACUGAG A CGCAGCUG 


4915 


CAGCTGCG GGCTAGCTACAACGA CTCAGTTG 


13664 


9223 


ACUGAGAC G CAGCUGGG 


4916 


CCCAGCTG GGCTAGCTACAACGA GTCTCAGT 


13665 


9220 


GAGACGCA G CUGGGAUU 


4917 


AATCCCAG GGCTAGCTACAACGA TGCGTCTC 


13666 


9214 


CAGCUGGG A UUGGAGUG 


4918 


CACTCCAA GGCTAGCTACAACGA CCCAGCTG 


13667 


9208 


GGAUUGGA G UGAGUUUG 


4919 


CAAACTCA GGCTAGCTACAACGA TCCAATCC 


13668 


9204 


UGGAGUGA G UUUGAGUU 


4920 


AACTCAAA GGCTAGCTACAACGA TCACTCCA 


13669 


9198 


GAGUUUGA G UUUGGUCU 


4921 


AGACCAAA GGCTAGCTACAACGA TCAAACTC 


13670 
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9193 




4 922 


AnTAAAfSA nnPT'AriPT'APA APflA PAAZiPTPA 


X J D / X 


9187 




4 92 3 


PTnnrJPAfi nnPTAf^PTAPAAPHA aaahappa 


X O O / ^ 


9184 




4 92 4 


PAAPTPinr; nnPTAnPTAPAAPHA ahtaaapa 


T 7 <r 7 -3 
X J O / J 


9179 


APTICiPPPA a TTTTflAAfiAP; 


4 92 5 


PTPTTPAA GnPTAnPTAPAAPrtA TrinnPAHT 


13 674 


9170 


TTITfrAAttAfi a TIAPPTTflPP 


4 92 6 


GGPAGGTA GGPTAnPTAPAAPnA PTPTTPAA 


X J O / 3 


9168 


GAAGAGGU A CCUGCCAC 


4927 


GTGGPAGG GGPTAGPTAPAAPGA APPTPTTP 


13676 


9164 


AGGUACCU G CCACAGGU 


4928 


APPTGTGG GGPTAGPTAPAAPGA AGGTAPPT 


13677 


9X61 


UACCUGCC A PAGGTTGGP 


4 92 9 


CXCCJ^CCVd GGPTAGPTAPA APrtA nnPAnf^TA 


13678 


9157 


TTGPPAPAG G TTGGPGGPP 


4 93 0 


C^CCC^CCIi. nGPTAPiPTAPAAPflA PTriTrtTiPA 


X J D / 27 


9154 


PAPAGGTTG G PGGPPPT7P 


4 93 1 


GAGGGPPG GGPTAGPTAPAAPrTA PAPPTrXTfJ 


xo o o u 


9151 


AGGIJGGPG G CCCllCCCC' 


4932 


aac^ji^cxcxcx ggptagptapaapga p^ippappt 


X J O O X 


9135 


PPPPTTGGG A PAGTTAfSPTT 




AnPTAPTfl f^f^PTAriPTAPA APP A C^CCh^CClCir* 




9132 


PTIGGHAPA n TTAnPTTTTAfi 


4 93 4 


PTAAnPTA PriPTAnPTAPA APrtA TTITPPPAP 




912 9 


nnAPAniTA n PTniAnppp 




npnPTAAn nmPTAf^PT'APA APr'A Tn^r^Tr^Trr* 


X J D O ft 


9124 


nTTAnPTTTTA d PHPf^AaPA 






T "5 Q C 
X J O O D 




anPTTTTanp pj^aar'ar'TT 


A Q "5 T 
ft J / 




X J D o b 


9118 


TTAnPriPnA a PAPTlTTPTTfi 


493 8 


PAnAAnTP PPPTAPPT'APA APP A TPPPPPTA 


1 'i c a "7 

X -3 O O / 


9116 


GPGPGAAP A PTTTTPTTnGP 


^ -7 J 27 


rippAfiAAn nnPTAnPTAPAAPnA nTTPnpnp 


1 "3 Q Q 

xo D o o 


9109 


PAPTTTTPTTG CI PPPnATTHTT 


^ 27 *± \J 


APATPrii^n nnPTAnPTAPA APf^A PA<^AArZTf2 


XO O O 27 


9104 


PTTGGPPPG A TTGTTPTTPPA 


4 94 1 


TPnAHAPA nnPTAPiPTAPAAPnA PrtPlf^PPAP 


X O D 27 


9102 


GGPPPG ATT G TTPTTPPAGG 


4 942 


ppTnnAnA nnPTAnPTAPAAPfiA ATPfznfzpp 


XO O 27X 


9094 


GUCUPPAG G nUPGPAAG 


494 3 


PTTGPGAA GGPTAGPTAPAAPnA PTnTlAriAP 


XO O 27 


9090 


PPAGGTTTTP G PAAGGGTTG 


4944 


PAPPPTTn nnPTAnPTAPAAPrzA rzAAPPTnn 




9084 


TTPGPAAGG G T TGGTT A PPP 




nflTlTAPPA fifiPTAfiPTAPA APP A nCH^TCT^CiT^ 


XO D 27ft 


9081 


PAAGGGTTG G TTAPPPPAA 


4 94 6 


TTf^PPPTA PPPTAPtPTAPA APnA PAPPPTTn 


T -5 q cr 
XO D 27 3 


907 9 


AGGGT TGGTT A PPPPAAGTT 


4 94 7 


APTTPnnn nnPTAPiPTAPAAPPlA appapppt 


13 6 96 


90 72 


TTAPPPPAA a TTTTTTPPTTnA 


4 94 8 


TPAPPAAA PPPTAnPTAPA APriA TTTlf^PnTA 


1 '5 C Q '7 
X O O 27 / 


9062 


TTTTPPTTGaG H PATTnATinP 


4 94 9 


PPATPATrt rimPTAnPTAPA APr^A PTPAf^HAA 


1 1 C Q Q 
X O D 27 O 


9060 




4 9 5 0 


THPPATPA PinPTAnPTAPA APnA dCC^r'^CLCi 


1 "3 <c q Q 
X J D 27 27 


9057 


GAGGPATTG A TTGPPAPPP 


4 951 


nnnTnnPA nnPTAnPTAPAAPfiA PATf^ppTP 


13700 


9055 


GGPATTGATT G PPAPPPTTA 


4 952 


TArtPPTPn nfZPTAnPTAPA APrJA atpat^pp 


X J / U X 


9052 


ATTGATTGPP A PPPTTATTTTn 


4 953 


PAATAPPin PPPTAnPTAPA APfiA rinPATPAT 


1 "3 n o 


904 7 


rtPPAPPPTT A TTTTnATTTTTTP 


^ 270ft 


naAZiT'Paa /^nPTa/^PTnpaa/^r'a ^r^r*r*n^nrT^ 


T "a "7 n "a 
Xo / U J 


9043 


PPPTTATTTTG A TTTTTTPAPPTT 


^ 273 3 


Af^TnAAA nnPTAnPTAPA APnA PAATArinri 


T 1 T fk A 


9038 


TTTTr!ATTTTTTP A PPTTflfii^inA 


ft J'DO 




T "a "7 n c 
X J / uo 


9029 


PPTTGGGGA G TTAAPTTATTn 


ft 27 O / 


PATAPTTA PrtPTAnPTAPA APr!A TCnCC'h.r'r' 


T "3 T n 
XO / u o 


u ^ D 




A Q Q 
fi J7 D d 


V_H_v_Al>iVj vjVjV— i ALjC 1/\L. i IwL.V.-V- 


13 7 0 7 


9023 


fiAr^TTAAPTT A TTHnZinTTf^A 


A Q c: Q 

ft 27 3 27 


'Pr' A r'TT'l^ A rr* CT^cr'T' 7^ c 7^ T^rT'Ts. Ar"TT'ar"T'r~' 

X V^AL, X V^^i VjVjV^ X X /\V_>i/\*_V3/\ L 


X J / u o 


9018 


APTTATTf^nA Ct TTnAAAaTTfi 


A Q n 

ft 27 D U 


ATnr"T"TT' A rr^r^T" A/~'f~"T' A r* A A /^r' A TT^r^AT'A/^'T' 
V^>1. ± 1 ± 1 V„>\ VjTO\^ 1 Xiikl-i-ifilwLaM. X t_ V„>4. i AVj 1 


1 'a T n Q 

X-3 / U 27 


9012 


PAnTinafiA A TinPHPTiaA 


ft 27 D X 


T'T'Ar^pfiPA /^f^r'T'Arr'T'Ar'A Ar^r* A •fPtr'Ar'Tr* 


X J / xu 


9010 




4 962 


TPTTAf^lPn nrSPTAnPT'AP A AP/^ A ATTTTPA/^ 


T "a T 1 T 
X O / X X 


9008 


GAAAATTGP G PTTAAPAPP 


4 963 


nr^TPTTAn nrtPTAnPTAPAAPrsA rsPATTTTP 


1 "a "7 1 o 

X O / X ^ 


9002 


GPGPTTAAG A PPATTGTlAn 


4 964 


PTPP ATpn nrtPTAnPTAPA APriA PTTAnprzp 


1 "a '7 1 T 

X O / X o 


8 999 


PTTAAGAPP A TTPGAnTTPn 


4 96 5 


PPIAPTPPA nPPTAPPTAPA APnA PrTPPT'TAP 


1 "a T 1 /I 
X o / x^ 


8994 


APPATTGGA G TTPGPTTGAA 


4 966 


TTPAnPfiA rSfSPTAnPTAPA APriA TPPATnnT 


1 "a T 1 1^ 

X J / XD 


8991 


ATTGGAGTTP G PTTGAATTGA 


4967 


TPATTPAn nnPTAnPTAPAAPfZA riAPTPPAT 


XO / XO 


8986 


GTTPGPTTGA A TTGATTPTTGA 


4968 


TP An ATP A nriPTAnPTAPAAPnA TPAflPnAP 


XO / X / 


8983 


GCUGAAUG A UCUGAGGU 


4969 


ACCTCAGA GGCTAGCTACAACGA CATTCAGC 


13718 


8976 


GAUCUGAG G UAGGUCAA 


4970 


TTGACCTA GGCTAGCTACAACGA CTCAGATC 


13719 


8972 


UGAGGUAG G UCAAGUGG 


4971 


CCACTTGA GGCTAGCTACAACGA CTACCTCA 


13720 


8967 


UAGGUCAA G UGGCUCAA 


4972 


TTGAGCCA GGCTAGCTACAACGA TTGACCTA 


13721 


8964 


GUCAAGUG G CUCAAUGG 


4973 


CCATTGAG GGCTAGCTACAACGA CACTTGAC 


13722 


8959 


GUGGCUCA A UGGAGUAA 


4974 


TTACTCCA GGCTAGCTACAACGA TGAGCCAC 


13723 


8954 


UCAAUGGA G UAACAAGC 


4975 


GCTTGTTA GGCTAGCTACAACGA TCCATTGA 


13724 


8951 


AUGGAGUA A CAAGCCCC 


4976 


GGGGCTTG GGCTAGCTACAACGA TACTCCAT 


13725 


8947 


AGUAACAA G CCCCGUAG 


4977 


CTACGGGG GGCTAGCTACAACGA TTGTTACT 


13726 
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8 942 




4 978 


r'af^aTT'Ta rinr'Tanr'T'ar'aaprza r'Sfinrjr'T'Tn 


1 79 7 

X J / ^ / 


Q Q "3 Q 
O J7 J o 




4 979 


CTnppana rif;r"ranpTar'Aar'na r'Tapnfw^u^ 


1372 8 


o y J J 




ft ^ 0 u 




1372 9 


Q Q "3 n 
O J7 O U 




ft ? 0 X 


npppTana nnPTanPTapaapna TnppariaT 


1373 0 






4982 


Tf^af^aaan rtnPTanPTapaaPfiA pptagapt 


13731 


a 27 J. J 




4 983 


arinafiPAA fw^PTAGPTAPAAPriA ttgagaaa 


13732 


8910 




4984 


PPPAf^Af; nrJPTAGPTAPAACGA ZACTTGAG 


13733 


8902 




4 98 5 


PPTTPTan f^f^PTanPTAPA APriA PPAriHAHP 


13734 


R R Q 
O O ? J 




*± ^ 0 0 


PTTPTPPA rinPTAriPTAPAAPnA PPTTPTAO 


13735 


o o 




4987 


ATRAPTPA nOPTARPTAPAAPGA TTPTTPTP 


13736 


Q Q Q 




fr y 0 0 


TPTnaTrria rifiPTatzPTapaapfSA tpapttpt 


13737 


Q Q "7 C 




A 00 Q 

ft JO 17 


naTTPTna fif^PTanPTapaapfiA nAPTPAPT 


13738 


Q Q ^ Q 




ft 27 \J 


aartnaTna nnPTanPTapaapna TPTnaTTia 


1373 9 


OO D D 




A Q QT 
ft J J X 


rznT'aaf^na rinPTanPTapaaprta paTTPTna 


13 74 0 


Q Q IZ f\ 
O b D U 




A Q Q9 

ft i7i*Z 


TPT'aTpnp priPTanpTapaaprta aapfzaTna 


13741 


oot>b 




A Q Q 1 

ft y r^o 


ppaPT'PT'a pnPTariPT'apa apna rzr^PT'aanp 


13 742 


88 5X 




A Q QA 

ft y y ft 


T^ippAPPPA pppTAPPTaPA ar'P a TPTaTPPP 

X Vjv^/At^L-L-i-\ Vji^L- X >\>sjk^ X ^A'^/Ai-i'^v^iA X L_ X M. X 


T -3 "7 A "J 
X J / ^ J 


Q Q A •7 
O O ft / 




A Q 

ft ^ ^ 0 


THT'TTf^pa f^nPTartPTapaapriA ppaptpta 


13744 


O O ft D 






PATnTTTTz PirtPTarjpTapaapf^a apppaPTP 


T *3 7 A C 
X 0 / fr O 


R R /1 1 
O O ^ X 




4 997 


TPATPATP rtPPTanPTAPAAPPA TTHPAPPP 


13746 


RR T Q 


f^Tinr'aaar' a TTnaiTnaTTn 


A q QR 

ft 3 27 0 


pATPATPa nf^PTanPTapaapna nTTTf^pap 


13747 


RR'% ^ 
O O ^ D 


r'aaar'aiTn a TirtaTTnTTTTn 


ft 27 37 


PAAPATPA GflPTAGPTAPAAPGA PATflTTTG 


13748 


OO Jo 


ar'aiT^^aTTr* a ncTmrr^rm 


conn 


annpaapa nnPTanPTapaapna paTPaTf^T 


X 0 / ft 27 


Q O *? 1 


jvTTriaTTnaTT n TirinrTTTan 


DuUX 


PTaf3f3Paa nnpTanpTapaapna aTPaTPaT 


13750 


R R 9 R 
O O ^ O 


aTTnaTTfiTTTT n, nPTianpr'a 


5002 


TaaCTACiCi nnPTAHPTAPAAPGA AAPATPAT 


13751 


R R 9 7 
O O Z J 


nTTTTnr'nTa n npannaniT 


5003 


ACTCcma nppTAfiPTAPAApnA TannPAAP 


13752 


R Q 1 
O o X D 


ar'r^r'ar'na n TTTTnarTTrTi 


c; n r» A 

3 U U ft 


ppAPTPaa pppTAPPTapaappA TPPTfif^PT 


13753 


ROTO 
O O 


anr* arTTTTr* a r'Tirr'ar^Tir' 


c n n 

D U U D 


paPTPPan nnPTanPTAPaapna paaPTPPT 


13754 


O O U O 


TTPaPTinr'a r* TTPrTTTTrTia 


cn n 

3U U 0 


Tanaanpa nnPTanPTAPaapna TPPanTPa 


13755 


R R n A 
O O U ft 


ar'TTr'r"" ar*!! r'TTTTr'TTa;^r' 


r\ n T 
D u u / 


riPTAPaan t^ppTappTapaappa aPTPPar^T 


137 56 


o / y / 


TTrT^TTTTnTA f r^it~*nr^it^r' 


n n R 
J u u 0 


ppapapap pppTappTapa appa Tapaappa 


T -3 T c: T 
X J / o / 


o / y4 


TTTT/^Tiar^/^TT TTr^TT/^r'r^ a 
U U UA^JV- U ^7 Ul-Uv^l.-L-M.^-^ 


n n Q 
D u u y 


PTPPPapa pppTappTapa appa apPT'apaa 


T 7 "7 q 0 
X 0 / O 0 


Q '7 O T 
O / O / 




D u xu 


ppppTppp pppTapp'papaappa pnpapapa 


T 0 "7 c q 
X 0 / 3 27 


O "7 Q 
O / O 3 




3UXX 


ppnpnpm ripPTappr'APaapna PTncsnapa 

vjv^VjjkjVjV^ X VJ kjVjV^ X AvjL. X /-vV— i-ii-iV-.\J/A Vj X VJvJVJ>i.kJ/-i 




Q T Q O 

o /oZ 




D u x^ 


Tppppppp pnPTappTapaappa TPPnTPPn 


XO / D X 


O / / O 




c m *3 

DUX 0 


r*r*r*TT'r*r*r* pppTappTapaappa pppptppp 

V^V_ 1 X VjV_,^j ^-joV- X AvjL, X Av.rtM.L-\jM u^j\jV_ 1 (jV-Wj 


XO / 


O / / D 




c 1 A 


/^/^/-'(^/T-PT-"/^ /^(^i^T'appT'apa appa pppppptp 


XO /DO 


Q "7 iCT 




0 U X 3 


ppppappa ppp'pappTapa appa ppppp'ptp 

V-.V^V_^_/A.V^V-.>\ i-jVjV^ 1 /aVjV — L/AV->\M.^Vj/a V_V_V_V_V_ X X 


n "7 ^ A 

X 0 / D ft 


o /o4 




3U xo 


T^p A pppp A ppp'T'app'pa pa app a pa nr^ccnr^ 


X 0 / D 3 


Q C Q 




DUX/ 


appppTPa nppT'apPTapaappa cc^c^'^r'r^'h.r* 

i-iV_ l_ V_ Vj X VjVjI— X /A.Vj\_ X >\V_i-V/-iV^Vj>-V ^ V_>W^ V^/-4.V^ 


13766 


R'7c:<r 
o / DO 




3 UXO 


PTPapppp fZPPTanpTapaapfia nappppap 

V_ X V_/t. V_ \_ V_ VJ VjVjV_ Xrv>JV_ X cW—r\tW—K3.t\ VJ/A V_ V_ V_ V_-r\.V_ 


13 767 


R "7 tr n 




D U X 13 


PTappTPA pppTappTapaappa cccwcxt^co 

V^ X /-\v^V^ X Vj\jV_ X >i.Vjv_ X i-iV-.iAi-iV_Vji-L V^V-VJ X Vj>\V-.V^ 


13 7 68 


fl "7 A "7 
O / ft / 


r^r^r^rm(^7s.n n TiariT Tartar' 


c; 09 n 

D U Z U 


PTPTaPTa pppTAPPTapaappa c^CT!kC*cccx 

VJ X kj X X r\ VjVjV— X >i,Vjk_ X AV_i-irtV_VjiA V- X 'wrtV_V_V-Vj 


13769 


R '7 A A 
o / ft f± 




c; 09 n 

D U ^ X 


apppT'PT'a pppTAPPTapaappa tapptpap 

/WjVjVj X Ij X r\. VjVjV^ X ±\\j\^ X r\\^Jr\rrL\^\jr\ X V^ X V_i-iV^ 


1377 0 


874 2 




3 U ^ ^ 


aaapppTP ppPTappTapaappa aPTappTP 

/U-VnVjVJVJ X Vj VjvjV^ X /-iVjV^ X /-lV^/-u-Vv^Vj>i X X V» 


13771 


R "7 A O 
O / ft U 






paaaarinfj nnPTanPTapaapriA ^itaptapp 

V_/Ai-i/-LrtVjVjVj VjVjv- X /-iVjV^ X n^nn^VJA VJ X /-iv- X x-iV—V- 


13772 


o / O ^ 




3U^ft 


nPATPTf^n rif^lPTArtPTAPAAPrSA AAAAflGnT 
Vj\_.>-\ X V_ X vjVj VjVjV_ X xAVjV^ X AL.xvlVi.\J^^ nrVnnVJUfVJ X 


13773 


8727 


UUUGCCAG A UGCAUCGU 


5025 


ACGATGCA GGCTAGCTACAACGA CTGGCAAA 


13774 


8725 


UGCCAGAU G CAUCGUGU 


5026 


ACACGATG GGCTAGCTACAACGA ATCTGGCA 


13775 


8723 


CCAGAUGC A UCGUGUGC 


5027 


GCACACGA GGCTAGCTACAACGA GCATCTGG 


13776 


8720 


GAUGCAUC G UGUGCAAC 


5028 


GTTGCACA GGCTAGCTACAACGA GATGCATC 


13777 


8718 


UGCAUCGU G UGCAACUG 


5029 


CAGTTGCA GGCTAGCTACAACGA ACGATGCA 


13778 


8716 


CAUCGUGU G CAACUGAU 


5030 


ATCAGTTG GGCTAGCTACAACGA ACACGATG 


13779 


8713 


CGUGUGCA A CUGAUACG 


5031 


CGTATCAG GGCTAGCTACAACGA TGCACACG 


13780 


8709 


UGCAACUG A UACGUUGG 


5032 


CCAACGTA GGCTAGCTACAACGA CAGTTGCA 


13781 


8707 


CAACUGAU A CGUUGGAG 


5033 


CTCCAACG GGCTAGCTACAACGA ATCAGTTG 


13782 
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8705 




5034 


TPPTPPAA PPPTAPPTAPA APPA PTATPAPT 


1 "3 7 Q "3 


8696 




503 5 


APATPATG GGPTAGPTAPAAPGA TPPTPPAA 


13784 


8694 




503 6 


TAAPATPA GGPTAGPTAPAAPGA CICVCCTCC^ 


137 8 5 


8691 


aCiACiCJWlCi A TTf^TTTTATTPA 




TGATAAPA GGPTAGPTAPA APPA PATPPTPP 


xo / o o 


8689 


AGCAtlGATI a TTTIATTPAAP 


5038 


GTTGATAA GGPTAGPTAPAAPGA ATPATGPT 


1 "^mn 


8686 


AUGAUGUU A UCTVACUPC! 


503 9 


GGAGTTGA GGPTAGPTAPAAPGA AAPATPAT 


/ o o 


8682 


UGUUAUCA A CUCCAAGU 


504 0 


APTTGGAG GGPTAGPTAPAAPGA TGATAAPA 


13789 


8675 


AACUCCAA G UCGUAtJTTC 


504 1 


GAATAPGA GGPTAGPTAPAAPGA TTGGAPTT 


13790 


8672 




5042 


PPGGAATA PPPTAGPTAPAAPGA PAPTTPPA 


1 T 7 Q1 


867 0 


rAAGTTPGTT A TTTTrrGGTTTT 


504 3 


AAPPGGAA GGPTAGPTAPAAPGA APGAPTTG 


137 92 


8664 


GT TAT TT TPPG G T TT TGGGGPG 




n(ZC*C*OC*T!i.'Dk. PPPTAPPTAPA APPA PPPAATAP 


± J / 


8658 


PGGT TT TGGG G GGGGT TGP P 




(zncii^r*c*cci, ppptapptapaappa nc'C'L.'Bk^cr'cz 


J.Jf J7fc 


8654 




504 6 


nnCCXCXCXClTi^ PPPTAPPTAPAAPPA nnCXCCCCTk. 


1 "3 Q c: 
X ^ / !7 3 


8641 


caanacv^a g PAnAGiiAP 


504 7 


CWh.C^C'^CX PPPTAPPTAPAAPPA CCnCCCCCZ 


X J / :7D 


863 6 


GGGGPAGA H TTAPPTTAniT 


n ri A Q 


APTAPPTA PPPTAPPTAPAAPPA 'VCVnOC^C^C* 




8634 


GGPAGAGTT A PPTTAPTTPA 


D U 'i J3 




1 "3 •7 Q Q 


8629 


AGTTAPPTTA G TTPATTAGPP 


5 0 5 0 


PPPTATPA PPPTAPPTAPAAPPA TAPPTAPT 


1 T T Q Q 


8626 


APPTTAGTTP A TTAGPPITPP 




PPAPPPTA PPPTAPPTAPAAPPA PAPTAPPT 


1 7Rnr» 
xo o u u 


8623 


TTAGTTPATTA G PPTTPPGTTG 




C*t!k.CCUZI^Cin, PPPTAPPTAPAAPPA TATPAPTA 


1 Art! 
X J o U X 


8617 


ITAGPPTTPP G TTGAAGAPTT 


5053 


APTPTTPA PPPTAPPTAPAAPPA PPAPPPTA 


138 02 


8611 


PPGTTGAAG A PTTPGTTAGG 


5054 


nnTI^C^CXl^CX PPPTAPPTAPAAPPA PTTPAPPP 




8607 


GAAGAPUP G TTAGGPUPG 


5055 


PGAGPPTA GGPTAGPTAPAAPPA GAPTPTTP 


X J> O 


8603 


APTTPGTTAG G PTTPGPPGP 


5056 


Ci,C*ClCXC*CllkCX PPPTAPPTAPAAPPA PTAPPAPT 


XO O U 3 


8599 


GTTAGGPTTP G PPGPfiTTPP 




cz/czTi.ccicnn ppptapptapaappa pappptap 


X J o vjo 


8596 


GGCnCaCC G PGT7PPTTPTT 


5058 


APAPPAPP PPPTAPPTAPAAPPA PPPPAPPP 

J^vj«-iV3rvJrt.V-. or i rt.V3t V- ± J-i\^rtJn.v^vjJrt. Vjxj'V— VJ.rtVjrV_V_ 


13807 


8594 


PTTPGPPGP G TTPPTTPTTT7G 


5059 


PAAPAPPA PPPTAPPTAPAAPPA PPPPPPAP 

\— rtrt.VJ3rt.VjVJ.rt VJV3V. J. rt.VjV— Xrt.\_rtJ-i^Vjrt. VJV_VJVJV_VJ/-iVJ 


138 0 8 


8584 


PPTTPTTTTGG G TTPPPPGPA 


5060 


Td-CCXCXOrXTi. PPPTAPPTAPAAPPA PPAAPAPP 

X Vj^VjVjVjVjrt Vj\jV_ X rtVjV_ Xrt,V_rtrt.V_ljTrt. L-V-rtrtVjjf-ikjVj 


1 "3 ft n Q 
X o o u i7 


8578 


GGGTTPPPP G PAPTTTTTTPA 


5 0 61 


TPAAAPTP PPPTAPPTAPAAPPA (ZCCXCh.CCC 

± VJrtJ-irt.Vj ± Vj VjVJV. i rt.VJV_ X rt.\_rt/AV_VJrt VjVJVJVJrti\_\— V— 


13810 


857 6 


GTTPPPPGP A PTTTTTTPAPA 


5 0 62 


TPTPAAAP PPPTAPPTAPAAPPA CZCn.n.CXClTi.C' 
X V:J i V3rtrt/T.^J VjVjV^ X r\\j\^ X rtV.^rtrt.^Vjrt. \jK^K3\3\3\jJr\\^ 


X ^ O X X 


8570 


GPAPTTTTTTP A PAGATTAAP 


5063 


PTTATPTP PPPTAPPTAPAAPPA PAAAPTPP 

VJ X X rt. X V^ X VJT vJvjV^ X rt.VjV^ X rt.V^rtx^\.^ VJ^rt V7rt.rt.rtVj X VjV^ 


13812 


8566 


TTTTTTPAPAG A TTAAPHAPP 


5 064 


PPTPPTTA PPPTAPPTAPAAPPA PTPTPAAA 
vjVjXk— IjXXrt VTVjVw- X rtVj^ X rt.l--rtrt.\_kjrt. \^ X\j X\ji\i\t\ 


X J O X .3 


8563 


PAPArjATTa zi r*r*Ar'r*'h.r'c 


n tr 

3 U D D 


X LjVjtX X t\\J\^ X i\^i\i\\^yji\ X/\XL.XVjlVj 


X J O x^ 


8560 


AnATTAAPn A PPAf^f^TTPn 


3 U O O 


r*ci'h.r*r*'vnc2. n/^r"T'ar2f~'T'ar^aar'na r'/^T'TaTT'T' 

V^tj/^li-l^ X \J\3 \J\sx\^ X ±\yj\^ xi\\^i\t\y^K3i^ *wVJ X xi\x\^x 


±0 O ± 3 


8555 


APGAPPAG a TTPnTTPTTPP 


3 UO / 


PPAPAPPA PPPTAPPTAPAAPPA PTPPTPPT 


Xo O X D 


8552 


APPAnnTTP (Z TTPTTPPAPA 


3 UO O 


TPTPPAPA PPPTAPPTAPAAPPA PAPf^THlPT 
X V7 X \3'^tv^i\ Vjvsv. X rV^\^ X rtV.rtrt.v.v:rA. V3/\v. L. x x 


Xo O X / 


854 6 


TTPGTTPTTPP A PAPAPnAn 


3 UO J7 


PTPPTPTP PPPTAPPTAPAAPPA PPAPAPPA 
X L-VJ X V7 X Vj ^VjL, X /\VjV_ X rtV.,M/W_kjr\ \jnjrV^i^\^\j£\ 


X J o Xo 






c; n "7 rj 


X\J\- X\-.\j X\j tjVjC X AIjL- 1 A^Art.V,Vj>\ tj X VjLjA^jAL- 


13819 


854 2 


PTTPPAPAP A PPAPPATTP 


n "7 1 

3 U / X 


Vj>i X l.j^„ X V-lj IjVjL^ X/\kjV- liA*._>i/^V_Vj/\ *yj X Vj i Vj^JjH.Ij 


T "3 Q o n 
X J o Z U 


853 8 


APAPAPPA P PATTPPTTPP 


-3\J f ^ 


\jy^I\\^\ji\L\j Vjtjl^ X/\*jl_ irt.^rt/4V_vjA iv_VjXLjlvjl 


X O O *i X 


8 53 6 


APAPPAPP A TTPPTTPPAP 


3 U / o 


PT'ppAr'PA prir"!" arr'TAr'A ar^r* A r'r*'T'r*r"vr"v 


XO 


8 53 3 


PPAPPATTP P TTPPAPTTPP 


5 074 


PPAPTPPA PPPTAPPTAPAAPPA dt^^ClC'^OCZ 
Vjvjrt,^ X Ij^rt VjvjV^ X rtVjV^ X rt,v^rtrt,v.v7rt v7rt X X K^\J 


1 "2 n o 1 


8531 


AGPAT7PGTT G PAGTIPPTTG 


5 07 5 


PAPPAPTP PPPTAPPTAPAAPPA APPATPPT 

V_-rtVJV3J^V^ X Vj VJVJV. X X rt,V^rtX^V_Vj/^ .rtV>V7rt. X Vj\» X 


13824 


8528 


ATTPGTTGPA G TTPPTTPPAP 


507 6 


PTPPAPPA PPPTAPPTAPAAPPA TPPAPPAT 
V_ X V_V_rtVjVJrt VjVjV^ X rt,Vjv,. X rt,^rtrt,V.,Vjrt. X VjV_rtk-vxrt. X 


1 -5 O 9 c 
X J O ^ 3 


852 0 


GTTPPTTGPA P PTTTTPPPAP 


5077 


PTPPPAAP PPPTAPPTAPAAPPA TPPAPPAP 
X kjV^VjrtrtVj \jVjV_ X rt.VjVw X i\\^i\t\\^\ji\ X V_V_>\Vjkj>i^w 


1 T n o ^ 
X J o z o 


8515 


GG AGPTTTTP G PAGPTTPGA 


5078 


^C*CXtk.CXO^CX PPPTAPPTAPAAPPA PAAPPTPP 
X V^ Vjrt.VjV^ X Vj VjVjV^ X rtljl_ X J\\^i\i\\^\3t\ X v. V. 


X J / 


8512 


GPTITIPGPA G PTTPGAPAG 


5079 


c^^cwncn^ci ppptapptapaappa tpppaapp 

X kj X K^y^rvij VjvjV^ X n\3\^ X .iHL\^JHuHL\^V3rt X Vj\_\JArloL. 


X.^ o ^ o 


8507 


GPAGPTTPG A PAGGPPGP 


5080 


nx^acxnn^cx ppptapptapaappa ccxnt^ciCTdn 


n -a Q9 Q 

X^O^ 7 


8503 


CUCGACAG G CCGCAGAG 


5081 


CTCTGCGG GGCTAGCTACAACGA CTGTCGAG 


13830 


8500 


GACAGGCC G CAGAGGCU 


5082 


AGCCTCTG GGCTAGCTACAACGA GGCCTGTC 


13831 


8494 


CCGCAGAG G CUUUCAAG 


5083 


CTTGAAAG GGCTAGCTACAACGA CTCTGCGG 


13832 


8486 


GCUUUCAA G UAACAUGU 


5084 


ACATGTTA GGCTAGCTACAACGA TTGAAAGC 


13833 


8483 


UUCAAGUA A CAUGUGAG 


5085 


CTCACATG GGCTAGCTACAACGA TACTTGAA 


13834 


8481 


CAAGUAAC A UGUGAGGG 


5086 


CCCTCACA GGCTAGCTACAACGA GTTACTTG 


13835 


8479 


AGUAACAU G UGAGGGUA 


5087 


TACCCTCA GGCTAGCTACAACGA ATGTTACT 


13836 


8473 


AUGUGAGG G UAUUACCA 


5088 


TGGTAATA GGCTAGCTACAACGA CCTCACAT 


13837 


8471 


GUGAGGGU A UUACCACA 


5089 


TGTGGTAA GGCTAGCTACAACGA ACCCTCAC 


13838 
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P A <^ P 




50 90 


Ti^CC^CWCXCX f5f5PTZ\(^PTAPaAPria AATAPPPT 


1383 9 


Oft D D 




509X 


APPanpTf^ pppTanPTapa APna ptitaatap 


13840 






5092 


APPAPPAP PPPTAPPTAPA APPA TPTPPTAA 


13841 


P A Q Q 




D U J7 ^ 


PPTPAPPA PPPTAPPTAPA APPA PAPPTPTP 


13842 


Orr 3 3 




<^nQA 

3 U ?ft 


PPTPPTPA PPPTAPPTAPAAPPA PAPPAPPT 


13843 


Orr 3 J. 




3 U J? 3 


PPPPPPTfi PPPTAPPTAPAAPPA TPAPPAPP 


13844 


844 9 




5096 


PAPPPPPP PPPTAPPTAPAAPPA OPTPAPGA 


13845 


844 7 
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PPPAPPPP PPPTAPPTAPA APPA PTPPTPAP 


13846 


o*± ft ft 




3 U 17 0 


PPPPPPAP PPPTAPPTAPA APPA PPPPTPPT 


13847 


Oft ft u 






PTPPPPPP PPPTAPPTAPAAPPA PAPPPPPP 
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3XU u 
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3X U X 
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1 7 A cn 
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0 ft ^ J 




D X u z 
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Q A 0 Q 
Oft ^ J? 




J X U J 
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o4 b 
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3 X U4 
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X J 0 33 


Q yl 0 T 
04 ,<£ J 




D X U D 


AAr'Trr^nr* rrr'TarT'Tar'a arr'a TATPPr^pp 


X J 0 3f± 
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D X u 0 


CTs.r* Ts.Ts.CTT' CC Ti.r^ CT' C 7s. TS.CC TS. nT^TT" A THr" 
L_ALrArt.L. i Lt kjl.j7V„ 1 >A.tv:iL 1 LAj±lM.i^_UT 


1 T n c: c; 
X 0 0 3 3 


Q A 1 T 
Oft X / 




D X U / 


PPPPAPAA PPPTAPPTAPAAPPA TPPPPTTA 
VjVjVjV-i-iV3>-VM. VirVaVw Xi^VjV. XxW_xviV_VJi^ X\3\^\SK3 ± J. n 


X J 0 30 


P A T 0 
Oft 




D X U 0 


PAAAAPPP PPPTAPPTAPAAPPA APAAPTPP 
L,>i/\/-iM.VjV3Vj VjVjV^ X/WjV^ X/i.V-/lLrVV-Vjr4 ^\\j±\jt-\\^ X L_ 


138 57 


P A A 0 


rT"! TT TT TT Tr* A A T TT T A r*! Tr"* A 


D X U 


r^Tr'ar'Taa pppTappTAPaappa tpaaaapp 


13 8 58 


P QP 


TTTTnnATTTTa CI TTPA/^anna 


DXX u 


TPPTPTPA PPPTAPPTAPAAPPA TAATTPAA 
X V.V. X V. X Vj>1 ^jVj»^X/*V3«^X>i,V— X .MJ-i X X V_.i-lJ-i. 


138 59 


0 ^ 7 U 


nTTPartanfi a pppppozltt 


3XXX 


ATPPPPPP PPPTAPPTAPAAPPA PPTPTPAP 


138 60 


Q "3 Q 


r*7^r*f^r*r*r*r* a TTRTTaaarT* 
viA.L-L*L.L.L.Li A UA.UAA/\IjL. 


3XX^ 


VjLXXXAXA VjVjL. X AVjV^ X AL. AAL.VjA L.V3VJV3VJV3 X l 


x^ 0 ox 


Q '3 Q 1 


prT'pr^r^aiT a TTaaanppn 


c;i T "3 
D XXO 


PPPPTTTA PPPTAPPTAPAAPPA TSLTCCinCinrCi 
v-VjVjV— X X X a VjVjV- X MVjV^ X i^v— Art-V^VjA J\± V-VjVjVjvjVj 


13862 


0 ^ / D 




5114 


PAPAPPPP PPPTAPPTAPAAPPA TTTATATP 


13863 


0 J / 0 




J X X 3 


TPAPAPAP PPPTAPPTAPAAPPA PPPTTTAT 


13 864 


P fi:^ P 
0 J D 0 


rTTTT'TTr^TT T Tr* a rr* a r* 


D X X 0 


PTPPPTPA PPPTAPPTAPAAPPA T^CXAdCCZCiC 


13 8 65 


0^ Oft 




1 7 
3XX / 


TAAPPTPP PPPTAPPTAPAAPPA TPAPAPAP 


13 8 66 


00 0 X 




1 A 
3 X X 0 


PPATAAPP PPPTAPPTAPAAPPA PPPTPAPA 
V..LAk X AAVjVj VjVjV.. X /^VJl_ X J\\^^iJ\\^\ji\ V..Vjv- X k_/^Vw/^ 


138 67 


P e; ^ 
0 0 D D 


rrr'Arr^TTT a Ttr^rrr'TTr'TT 


D X X y 


APAPPPPA PPPTAPPTAPAAPPA AAPPTPPP 


138 68 


P 1 cr "3 
0 J D J 


ar^r'TTTTaTTr* r* rT'TTr'TTOTir' 


D X Z U 


nunii^r'iinn ppptapptapaappa pataappt 


138 69 


P "2 A Q 
00 4 y 


TTATTr^rr^/^TT TTr^TT/^l^i^TTT 


3 X^ X 


AArr^r'Ar'A r^rr'TArr'TAr'a arr'a ar'prr'aTa 

AAVjv- L AVjA VjVjL i ALjL 1 AL AAV^VjA AVjLiLLA 1 i\ 


1 "3 p 7 n 


Q "3 A A 


v-L.Ut3UL.UVj \3 LUULvjvjVjkj 


K 1 7 0 
D X^ ^ 


rT'f^rr'aar; f^r'PTappTapaappa papaPBPP 

L- L L L Vj AALi Vj VjL X AVjL X AL. AAl— VjA V../a.VjM.L.AVjVj 


1 "3 ft 7 1 

X J 0 / X 


Q O "3 C 






TT* a r'T^TT!/^ r'rT'Tar'<'"*T'ar'a ar^f^a r*r*r*r*r*'A^n 

XV3AL.X IVjVj VjVjV^ X AVjL. X AL. AAL.VjA V.L.LL.VjAAVj 




Q "J "3 ft 
0 J J U 


df^fi/^cc^T^Ti. r* TTr^ar*aar^a 


CI OA 


rpi^rprTi/~irpy-i7v nnPTappTapa appa ^wnncr^f^r* 

XVjXXVjXLxA VjVjV- X AVjv. X AV-AAV-VjA X XV3VjLV..V^V« 


1 '3R7'3 


Q *3 0 I 


r*r*r*TkT^r*iir* a /^a a*^aTTTTr« 
LjL.LAA.LjUL- a L-AALAUULj 


DXZ 3 


r'a ATT'T'Tr* r*r*r'Tar'r*Tar'aar^r«a r'ar'TTPPP 

LAAxVjX Xv3 VjVjL X AVjL X AL-AAL-VjA VjALXIVjVjV- 


1 "3 A 7 A 
X J 0 / 4 


0 "3 0 /I 

0 J ^4 


AA*^TT/^A/^A A A T TTT/'~^T T A 

AALjULAL.A a v^AUUkjtjUA 


3 X^: b 


lAL-L-AAiVj LjVjL i ALjL 1 ALAAL.VjA XVjIVjAL-IX 


T "3 P T C 
X J 0 / 3 


p *> 0 0 
0^ ^ ^ 


r^T Tr* A <^ a A a TTTtrT'TTa a a 
LjULALAAV^ a UULtVjUAAA 


3XZ / 


T'T'Tarr'AA rTT'T'ar'r'Tar'a arr* a r'TTr^Tr'ar' 

X X XAL.V_/\A VjVjL X>\VjL X AL-AAL.VjA VjX XVjXVjAV— 


T "3 P 7 <^ 

X ^ 0 / 0 




LAAL-AUUV3 vj UAAAUUtjA 


C 1 0 P 

dx^ 0 


Tr'aaTTTa /^r*r»Ta/~'r'Tar'aa<^oa r'aaTr'TTr* 

XLAAXXXA VjVjL X AVjLX ALAAV-VjA LAAXV3XXLJ 


T "3 P 7 7 


P 1 A 


AUULroUAA A UUuAL-UV-L. 


7 Q 


pr^aPTPaa pppTappTapaappa TTappaaT 

VjVjAVj X V..AA VjVjL.X AVjLX AL.AAV.«VjA X X AL.V..AMX 


1 "3 ft 7 P 
X J 0 / 0 


P *3 T ft 

0^ XU 


PTTaaaTTTTP a niprTTPPa 

vjUAAAUUVj a V^UV«LLI^V7A 


CT "3 ft 
3 X J) U 


TPPAPPAP PPPTAPPTAPAAPPA PAATTTAP 
X LVjAVjVjAVj VjVjV— X/WjV^X/W— rvU— Vjn V— nnX X XaV. 


138 79 


p "3 n 0 

0 0 VJ Z 


ALULLULLj a LALVjLjAULt 


3 X .3 X 


PATPPPTP PPPTAPPTAPAAPPA CnAnCZAaT 


138 8 0 


p "3 n n 
0 0 u u 


TTrr^Tinriar' a prT'aiTrznr' 

ULv-UHjAL a LLjLiAULiUL 


3 X .3 Z 


mur'n^'vnr'n ppptapptapaappa rwrTiArznA 


138 81 


p 0 Q c 
0 j7 0 


LLjALALLj'j a ULtULAL-UL 


"3 "3 
3 X 0 J 


PAPTPAPA PPPTAPPTAPAAPPA CnaTdT'nCl 
VjAVjXLtALA VjijV_ X >\VjV^ X /W_AA^^VjA V^V^Vj X Vj X V-Vj 


138 82 


P QA 


apaPf^i^aiT n. iTPaPTTPTiP 

ALAL'jVjM.U Lj UV—ALULUL 


c; 1 "3 A 
3 X J ft 


PAPAPTPA PPPTAPPTAPAAPPA ATPPPTPT 
VjAVjAVj X V3>\ VjVjV. X AVjV-. X >*V->\rtV_o/^ X k-.Vj X VJ X 


13883 


P*? Q1 
0 ^ J7X 


L.Lrkj/\UL7UV- ±\ V^^UL-ULLjLiU 


3 X J 3 


APPPAPAP PPPTAPPTAPAAPPA PAPATPPP 
Av. ^ VjAVjAvj VjVjV. X AVj\— X tW^i\t\K^\Di\ X l„ V— Vj 


13 884 


P? A A 
0^ Oft 




3x^0 


AAPAPTPA PPPTAPPTAPAAPPA PPAPAPTP 
nrW..nVJ X VJVJV_ X t\\j\^ X /\\— xvlV^VjA V— VjAVjaVj X Vj 


13885 


8281 


UCUCGGUG A CUGUUGAG 


5137 


CTCAACAG GGCTAGCTACAACGA CACCGAGA 


13886 


8278 


CGGUGACU G UUGAGUCG 


5138 


CGACTCAA GGCTAGCTACAACGA AGTCACCG 


13887 


8273 


ACUGUUGA G UCGAAACA 


5139 


TGTTTCGA GGCTAGCTACAACGA TCAACAGT 


13888 


8267 


GAGUCGAA A CAGCGGGU 


5140 


ACCCGCTG GGCTAGCTACAACGA TTCGACTC 


13889 


8264 


UCGAAACA G CGGGUGUC 


5141 


GACACCCG GGCTAGCTACAACGA TGTTTCGA 


13890 


8260 


AACAGCGG G UGUCAUAU 


5142 


ATATGACA GGCTAGCTACAACGA CCGCTGTT 


13891 


8258 


CAGCGGGU G UCAUAUGC 


5143 


GCATATGA GGCTAGCTACAACGA ACCCGCTG 


13892 


8255 


CGGGUGUC A UAUGCAAA 


5144 


TTTGCATA GGCTAGCTACAACGA GACACCCG 


13893 


8253 


GGUGUCAU A UGCAAAGC 


5145 


GCTTTGCA GGCTAGCTACAACGA AT6ACACC 


13894 
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8251 




5146 


GGGPTTTG GGPTAGPTAPAAPGA ATATGAPA 


1 "3 Q QC 
J.O O J7 O 


8246 


UAUGCAAA G CCCAUAGG 


5147 


CPTATGGG GGPTAGPTAPAAPGA TTTGPATA 


138 96 


8242 


CAAAGCCC A UAGGGCAU 


514 8 


ATGPPPTA GGPTAGPTAPAAPGA GGGPTTTG 


138 97 


8237 


CCCAUAGG G CAUUUCUU 


5149 


AAGAAATG GGPTAGPTAPAAPGA PPTATGGG 


1 "a p QQ 


8235 


CAUAGGGC A UUUCTjrjTJG 


5150 


PAAAGAAA GGPTAGPTAPAAPGA GPPPTATG 


X J O 27 7 


8226 


UUUCUUUG A UUUCCAGG 


5151 


PPTGGAAA GGPTAGPTAPAAPGA PAAAGAAA 


J. J -^V/ V/ 


8218 


AUUUCCAG G CAUUCACC 


5152 


GGTGAATG GGPTAGPTAPAAPGA PTGGAAAT 


13901 


8216 


UUCCAGGC A UUCACCAG 


5153 


PTGGTGAA GGPTAGPTAPAAPGA GPPTGGAA 


13 902 


8212 


AGGCAUUC A CCAGGAAC 


5154 


GTTPPTGG GGPTAGPTAPAAPGA GAATGPPT 




8205 


CACCAGGA A CUCAACCC 


5155 


GGGTTGAG GGPTAGPTAPAAPGA TPPTGGTG 


13904 


82 00 


GGAACUCA A CCCGCUGC 


5156 


GPAGPGGG GGPTAGPTAPAAPGA TGAGTTPP 




8196 




5157 


PTGGGPAG GGPTAGPTAPAAPGA GGGTTfSAP 


J. J jUO 


8193 


AACCCGCU G CCCAGGAG 


5158 


PTPPTGGG GGPTAGPTAPAAPGA AGPGGGTT 


13 907 


8183 


CCAGGAGA G UACUGGAA 


5159 


TTPPAGTA GGPTAGPTAPAAPGA TPTPPTGG 


X J V-' o 


8181 


AGGAGAGTT A PTTGGAATTP 


516 0 


GATTPPAG GGPTAGPTAPAAPGA APTPTPPT 


X J J7 U i? 


8175 


GTTAPTTGGA A TTPCGITATTG 


5161 


PATAPGGA GGPTArJPTAPa APPa TCCACTTir' 


X o JL U 


8171 


tIRGAATTPP a TTATTGAAGA 


5162 


TPTTPATA GGPTAGPTAPA APPZX PPTXTTPPA 


X J5 i7 J. ± 


8169 


GAAUCCGU A UGAAGAGC 


5163 


GPTPTTPA GGPTAGPTAPAAPGA APGGATTP 




8162 


UAUGAAGA G CCCAITPAP 
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GTGATGGG GGPTAGPTAPAAPGA TPTTPATA 
VJ X X vAjVj vjv3\^ XM.VJV* X/^v,«rtV-Vj^\ XV_XXlw/\Xr\ 


X J 17 X 3 
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AAGAGCCC A UCACGGCC 
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AGCCCAUC A CGGCCUGA 
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TPAGGPPG GGPTAGPTAPAAPGA dA^CiClCiC*^ 
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CCAUCACG G CCUGAGGA 
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TPPTPAGG GGPTAGPTAPAAPGA PGTGATGG 
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GAGGAAGG G UGGAGACC 
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GGGUGGAG A CCACGUCG 
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PGAPGTGG GGPTAGPTAPAAPGA C^CC*Ar*C*r 

^VJxH^VJ X VJVJ VJVJV> X /^VJv. X X^v,»^^^AV.«V3nk v. X v.v../^^>.^ v_ 
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UGGAGACC A CGUCGUAA 
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TTAPGAPG GGPTAGPTAPAAPGA GGTPTPPA 
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G AG AC C AC G UCGUAAAG 
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PTTTAPGA GGPTAGPTAPAAPGA CWaCiTCTC 
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ACCACGUC G UAAAGGGC 
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X .5 X 
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CGUTW^GG G CCAUUUUC 
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AAAGGGCr A TTTTTnTCTTPG 


5174 


PGAGAAAA GGPTAGPTAPAAPGA PPPPPTTT 
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8108 


AUUUUCUC G CACACACG 
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UUUCUCGC A CACArGAA 
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GGCUUGCG G CCUCCUUU 
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UUUCUCUG G UUGGACGC 
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VJ V- VJ X v.- V_~rtx^ VJVJV— X /AVJV, X ^^V-rtJ^V-VJrt. V-rt.VJJAVj.rtrtrt. 
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AAATGAGG GGPTAGPTAPAAPGA TTTPTGPG 
■nnr\X vJ/^VJVj VJVJV_ X jrtVJV— X X X X V_ X VjV_VJ 


X 2> 274 X 


8024 


AAAACCUC A UUUUUUGC 


5193 


GCAAAAAA GGCTAGCTACAACGA GAGGTTTT 


13942 


8017 


CAUUUUUU G CCAUGAUG 


5194 


CATCATGG GGCTAGCTACAACGA AAAAAATG 


13943 


8014 


UUUUUGCC A UGAUGGUG 


5195 


CACCATCA GGCTAGCTACAACGA GGCAAAAA 


13944 


8011 


UUGCCAUG A UGGUGGUA 


5196 


TACCACCA GGCTAGCTACAACGA CATGGCAA 


13945 


8008 


CCAUGAUG G UGGUAUCA 


5197 


TGATACCA GGCTAGCTACAACGA CATCATGG 


13946 


8005 


UGAUGGUG G UAUCAAUU 


5198 


AATTGATA GGCTAGCTACAACGA CACCATCA 


13947 


8003 


AUGGUGGU A UCAAUUGG 


5199 


CCAATTGA GGCTAGCTACAACGA ACCACCAT 


13948 


7999 


UGGUAUCA A UUGGUGUC 


5200 


GACACCAA GGCTAGCTACAACGA TGATACCA 


13949 


7995 


AUCAAUUG G UGUCUCAG 


5201 


CTGAGACA GGCTAGCTACAACGA CAATTGAT 


13950 
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7993 




52 02 




T "3 Q C T 

X J y 3± 


7987 




52 03 


PPAAPAPA PPPTAPPT'APAAPPA TPAPAPAP 


1 '2 Q t^9 
XO y 


7985 




52 04 


PTPPAAPA PPPTAPPTAPA APPA APTPAPAP 


1 "3 Q O 
XO I7D J 


7977 


niTPTTTTPPA f5 PAAPTTPPTT 




APPAPTTP pppTarr^'T'Zir'Zi ar'PZi TPPZiZiPa*^ 


XO ^34 


7973' 


TTPPARPAA a T7PPTTTTPPA 


5206 


TGGAAGGA GGPTAPPTAPA APPA TTGPTPPA 


XO 73 3 


7965 


GUCCUtJPP A PAPfiOARP 


5207 


GPTPPGTG GGPTAGPTAPAAPPA PGAAPGAP 


X J ^3 0 


7963 


PPTIITPPAP A PfifiAHPfin 


52 08 


PPPPTPPP PPPTAPPTAPA APPA PTPPAAPP 


X 0 273 / 


7958 


PAPAPC^A P PPPATTPITP 


52 09 


PAPATPPP PPPTAPPTAPA APPA TCr^CZTnTC' 


T O Q c p 
X 0 J? D 0 


7954 


PPPAPPPP A TTPTTPPTTTTP 


52 10 


PAAPPAPA PPPTAPPTAPA APPA CnnCTC^rTi 


1 "3 QRQ 
XO J732? 


7952 


GAGCGGAU G UGGITTTGAP 


5211 


PTPAAPPA PPPTAPPTAPAAPPA ATPPPPTP 


XO ?OU 


7949 


PGGATTGTTG G TTTTGAPnnP 




PPPPTPAA PPPTAPPTAPAAPPA PAPATPr'P 


X J 270X 


7945 


TTGTTGGTTTTn A PflPPPPPfS 


D ^ X J 


cnnr*nr*r*n nnr^T' a nc"^ a a a r^r* a r^a ar^/^ar^a 


1 "3 QCO 

Xo 


7942 


GGTTTTGAPG P PPPPPPTTP 


5214 


CT^dCCzc2rzr* rrr'TarT'Tar'aarT'a rr'Tr'anr^r^ 

V_>4,VJ k_VjVjr\jkj kjVjV^ X X i\K^t\i\\^ \Jt\ i. V- 


T "3 "3 


7 93 7 


APPPPPPP P PTTPPATTAP 


R9 1 R 
D ^ X D 


r^TaTr'nar* rrr'Tai^r'Tar^anr'r'a nrrTT^r^r*^ 


T "3 Q C/1 

X J y b4 


7932 


PPPPPTTPP A TTAPPTTT7PP 


R9 1 ^ 
3 X 0 




T "3 Q C tr 

X J y bo 


7 92 8 


PTTPPATTAP P TTTTPPPPAP 


_) Z X / 


r^TT^cr^CTK A r^r^r^T'a/^r^Ta r^a a/^r^a /^TaT/^r'ar^* 


13 966 


7 921 


PPTTITPPPP a PPTTr^PTTTTTT 


D -ii X 0 




13 967 


7919 


TTTTPPGGAP G TTPPTITTTTGP 


52 19 


nr'AAAnna nnr'Ta/^r'Tar'aa^r'a r'Trrrr'an 


T "3 Q£C Q 

X 0 y 0 0 


7912 


PPTTPPTTTTTT P PPPPAT TA A 




TTAT/^n/^r' /^r^r^Taor^Tar^a arr* A AAArr^A/^i^ 


13 96 9 


7 907 


TTTTTTPPPPP A TTAAPPAAA 


Z X 


TTTrr'TTa /^rr^rn a rr^T" a a im^cts nrr^r^ r^7\ a a 


xo y / u 


7904 


PPPPPAT7A A PPAAATTTTTT 




aaaTTTn/^ r^r^f^T' ar^r^T"" a a a r^r^ a a TT^r^r^r^ 


X jy / X 


7899 


ATTAAPPAA A TTT7TTPPAPP 


R9 9 "5 




xo y 


7893 


AAATTTTTTPP A PPTTPPPPP 


c;99 A 


r^nncr^'ti.nf^ n.r*(~*^ a r^T a a a z^/"* a rT'»»aTTT 


X jy / J 


7888 


TTGGAPPTTP P PPP A AT TPTT 


R9 9 R 


Ar'ATTr^n/^ n/'ir^Tarsr^Ta/^aarr'a r'arr'T/^r'a 


T "3 OTA 

xo y /4 


7883 


PTTPPPPPA A TTPTTPPPPP 


R9 9 


r*r*r*r*r*T:i.CT^ pnr'Tar*r'Tar'aar'r'a Tr'^rrr^ar' 


1 "3 0*7 c; 

X J y / D 


7881 


pppppAATT p nciciac^nci 


522 7 




T "3 0*7 C 

xo y / b 


787 5 


ATTPTTPPPP P PPT TP APT TP 


^9 9 R 


rzar'Tfza/T' rrr'Tarr'Tar'aarr'a rrrr'ar^aT 

LjA^^ X *jAVwLj vjLj^ X A*ji>^ X I\K^I\t\K,\j±\ V^V_AL,A X 


1 "3 0*7 •7 

xo y / / 


78 7 3 


PT iczciaaan p t tp apt tpt tp 


R9 9 Q 


papaPTPa rrr'Tarr'Tar'aar'/^a ncr^rrT'T^r* 

I^AVjAV. X \Jt\. Vy'jV^ X Alj^ X AV^AA^-VjA Vjk- V_V„^L.AL. 


T "3 0*7 D 

X J y / o 


78 69 


PPPPPTTPA P TTPTTPPAPP 


Q9 "a n 


rr^Tr^r'ar^a rrr'TarT'Tar^A ar'/^a tt^ a r*r*rT*r^ 

^ V. X vjl- A^J» A VjVjW- i Ak? V- 1 Al^ AAL- *jA 1 laA^VjU. V« 


T "3 C? Q 

u y / y 


7865 


PT TP APT TPTT P PAPPPTTTTP 


•^9 "^1 
3 Z 0 X 


paappr'Tr' rrT'Tarr'Tar^aarT'B ar»ar^Tr'ar^ 


T "3 Q Q n 

X J5 y 0 U 


7861 


PTTPTTPPAP P PTTTTPPTTr'TT 


c; 0 "3 0 
D Z ^ ^ 


ar*ar^r^aar^ r^r^^^T'ar^'/^'T'a/^A Ar^*"* a (~*n^r*r*7^r^T^f~^ 
AoAtjtjAAVj Vj^jL- X ALjV^ X AL-AAv^^jA L. i ^jL-ALjAL. 


13 981 


7852 


PTTTTPPTTPTT A PPPATTAr'A 


c: 0 "3 "a 
J z 0 J 


X X A 1 VjtjL- X AkjV^ X AL.AAL.LiA AvjALrLrAALx 


13 982 


/ 0 0 




C 0 "2 id 


AAL- 1 1 L. 1 A VjLrQ_ I Atjt- i AUAAt-OA t-L-Lj 1 ALtALj 


13 98 3 


/ 0^ 


PPATTAPAA P TTTTTTAPPPTT 


C 9 "5 C 


TV C*/^ r^T* AAA n/~* r^'F a /"TI a a a f^/^ a rprp/-irp A TiO/^ 

AVjVjL.l.AAA A\jL.iAL.AAL«(jA XlL-lAlL-L. 


13 984 


/ 0 J / 




CO "a £1 
3^ 3 0 


Atj i i AALK7 Qi(jL- i ACjL, i AUAACLiA i AAAL. i i L. 


13 985 


/ 0 J i 


TTAPPPTTTTA A PTTPTTPPAr* 




1 UAL.ALJ LjvjL- 1 ALtL. 1 AL.AAv_ tsA x AAIj(jv_ i A 


13986 


Q 0 D 

/ 0 z 0 




52 3 8 


LrL3rL.Cj i L.L.A (j(jL.X ALtL-X AL-AACLjA ACtTTAAGG 


13 98 7 


7824 


AAPTTPTTPP Zi PnrT'TTTTr^l^ 


1^ 9 'J Q 


f^r^ A Ar^r^r^r^ r^/^r^Ta/^i^T'af^a ar^/^a r^/^a r^a/rr'T* 
t^LrAAvjrLjk-Li LjLjL- X ALj^- i AL.AAL,LiA k-L,AL.ALji i 


1 '2 Q 0 Q 

lo yb 0 


7822 


PTTPTTPr^ZiP P rr'TTTirTTT' 


c 9 /I n 


VjVjt- VjAALtLj LjvjC 1 AtjL. 1 AL.AAv.L3A (3 1 L. UASJA(j 


1 "3 Q Q 0 


7816 


APPPPTTTTP P PPTTTTPATTP 


C9 A 1 


/^aT/^aarr* C2rT'Tar'/'"^ar'aa/^r*a r*a ar«r*r*r'T 

LtA X \3±\e\\3\3 ^tVjL. 1 AvaL. X AL. AAL,ljA LxAAVjl^L.^? 1 


1 "3 QOn 

X J y y u 


7810 


TTPPPPTTTTP A TTPTTPPTTTTP 


1^949 
ft ^ 


paAPPAPa r'nr'^ar'r'Ta/^a a/^r*a r'aar*<^/^r'a 

v_AAvjvjAvjjA vjL3\_ X AVjL- X Av^ AAL.uA LjAAIjLtv— LtA 


T "3 QQT 

xo y y ± 


7800 


PTTPPTTTTPA P PAPPTTPPP 


R9 4 
DZ *± J 


pppapriTn rT*r'Tar*r'Tar*a arr'a Tr'aar^r'a/^ 

^jO*jAL.Lr X *J ijVjL- X ALjL. X AL-AA^^vjA X L. AAkjLxAva 


T "3 Q QO 

X -5 y y z 


77 98 


PPTTTTPAPP A CaiJCCT'Cia 


5244 


r^nnnms^cn /^rz/^TarT'Tar^aar^r'a rr'Tr'aarr* 

L.L.'j^^A'^vj LiLiV. X ALjL. X AL-AAL-LiA LtL. X L.AAovj 


T "3 Q 0 "3 

X J y yj 


77 96 


TTTTPAPPAP P TTPPPPPTTA 


c;9 A c: 


Tar^rrinr'a n/^r'Tar^r^Tar^aar^r'a OT'r^/^T'r^a a 

X AV-VwLtLjLjA LiLjv^X AL»L.X AL.AAV„LjA ijX^jL.XL.AA 


T "3 Q Q/l 

X J y y4 


77 90 


APPITPPPP P TTAPTTPPTTP 




fiArr'Af^Ta nnr^Tanr^Tar^aar^r'a crrr' 7\ rr'n^ 

UAV.L.AL.XA VjLtL. X A^jL. X AL-AAL-LjA L-Lj^jLtA^^j X 


1 "3 Q Q C 

X js y y D 


7787 


T TPPPGGT T A G T TPPT TPGT TP 


9 A "7 


PAPPAPPA /^<^r^Tar^<^Ta^~'a af^<^ a Tar^^^r^fTir'a 

oAL.I.7AL.L»A vjLjL- X ALjL- X AL.AAk_LrA X AL-L-LjLjvjA 


X J y y 0 


7784 


PGGTTAGTTG G TTPGTTPPAP 


c;94.R 
3i64 0 


PTPPAPPA PPPTAPPTAPA APnA PAr'TArTT' 
^XVjVsAL-VjA LivjV^ X ALrL. X AL.AAl_*jA LAL.IAL.L.L7 


1 "3 00*7 

X 0 y y / 


7781 


UAGUGGUC G UCCAGGAC 


5249 


GTCCTGGA GGCTAGCTACAACGA GACCACTA 


13998 


7774 


CGUCCAGG A CUUGCAGU 


5250 


ACTGCAAG GGCTAGCTACAACGA CCTGGACG 


13999 


7770 


CAGGACtrU G CAGUCUGU 


5251 


ACAGACTG GGCTAGCTACAACGA AAGTCCTG 


14000 


7767 


GACUUGCA G UCUGUCAA 


5252 


TTGACAGA GGCTAGCTACAACGA TGCAAGTC 


14001 


7763 


UGCAGUCU G UCAAAGGU 


5253 


ACCTTTGA GGCTAGCTACAACGA AGACTGCA 


14002 


7756 


UGUCAT^G G UGACCUUC 


5254 


GAAGGTCA GGCTAGCTACAACGA CTTTGACA 


14003 


7753 


CAAAGGUG A CCUUCUUC 


5255 


GAAGAAGG GGCTAGCTACAACGA CACCTTTG 


14004 


7743 


CUUCUUCU G CCGCUGGC 


5256 


GCCAGCGG GGCTAGCTACAACGA AGAAGAAG 


14005 


7740 


CUUCUGCC G CUGGCUUG 


5257 


CAAGCCAG GGCTAGCTACAACGA GGCAGAAG 


14006 
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773 6 




o c Q 


AtjL.OL.AAtj LrLrL i A(jC1 AL-AAlCjA CALjCGGCA 


14007 


7732 




c; O c: Q 


i LLjUAIjLvj LxLjL i ALjL 1 AL.AACtjA AAL»Q_L.A(jC 


14008 


773 0 




D U 


i L i LoLALj vjtjt_ i ALjU i AL-AALLrA OCAALjLCA 


14009 


7727 




O T 


ALA i L 1 LLj LiLjL- i ALjL i A(_AAL,GA AvjCGCAAG 


14010 


7722 




c: O C O 


L 1 ALAALA Lj^jL. 1 ALrL JL AC-AALGA C 1 CGCAGC 


14011 


7720 






L-Vjv^IAL,AA \j\j<^l>i,\jL» i/\v^/\/\^^^jA Alv^iLijLA 


14 012 


7717 






V- i AL-VjI- ± >\ VjVjL. 1 A^jv.^ 1 AL_AAHjA AAV_Aiv_iL 


14 013 


7714 




O C Q 


ri/^T'OT' a /^/^r^T" A ^/^T* A A A r^r^ A T'A/^AAOA'T' 

Vj^jILIALLj LrLiL- i ALjL. 1 AL-AALL^A lALAACAl 


14014 


7712 




D O 


AXljLril-.iA LrLrL-i AtjL.X Av-AALLjA (jLxALAAL 


14015 


7708 




<^ 7 


C^'h.TS.r^Ti. ^Cl/~* /^/~'/^'T'A^/^'T'A/~«A A^OA r^T" A /^/^/^T» A 

LAAL. A 1 Vjia IjVjV- i A(jV. 1 AL-AAL.1jA C i ACGL i A 


14016 


7705 




O O 


A A A <^ A (^(~* C*^1\ (~* (~*^T\ r^T^ A /^/^ A (^/~<rp/~irn A O/"" 

L. uAL-AA^-A UrLy L- i AtjL- i ALAAt, vaA UG i U i ACG 


14017 


7703 


TTAf^APPATT fl TTrTr!TT('2r2TTP 




/~t 7\ /^/^ A ^ A A /^/^/^rp A /^/^rp TV TV TV A A rn<^^rn/^rn A 

L~ACCAlAA GGuTAGCTACAACGA atggtcta 


14018 






C O T O 


cgtcacca ggctagctacaacga aacatggt 


14019 


7g 97 


ZiTTf^TTTTnTTr' TTPaPPPR/^ 


CO T T 
/ J. 


L. i Gl,G 1 LA GGCTAGCTACAACGA CACAACAT 


1402 0 


'IfZOA 




CO O O 


xTGCTGCG GGCTAGCTACAACGA CACCACAA 


14021 


"7 C QO 

/ D i7z: 




5273 


CTTTGCTG GGCTAGCTACAACGA GTCACCAC 


14022 


7^^ ft Q 






ACTCTTTG GGCTAGCTACAACGA TGCGTCAC 


14023 


7582 




C O "7 C 


1 i LtALiLAA LjLtL, i AijC 1 AUAALLjA i L i PTGCT 


14024 


7679 


aaa*^ar'TTTT c* ti^ a a r^r^* 


52 76 


GCGTTGAG GGCTAGCTACAACGA AACTCTTT 


14025 


7674 


nTTTTnpTTPa a r^rrT*! it ir"* a 


COOT 


i L AALGLG GGL i AGC 1 AC AACGA TGAGCAAC 


14026 




TinPTTPnap r* rT'TTTir'ATT/^ 


52 7 8 


LA i LAALLr LiLrL i ALjL i AC AALGA GTTGAGCA 


14027 


7670 


PTTPAAPnp n TTTTnATiririn 




LLLAiLAA LjLjL i ALjL i ACAALLrA LjLLt i i LrAG 


14 02 8 


7666 


APnPnTTTTn A TTn/'iflPAAP 


coon 


Vj i i kjCCCA ValaC 1 ALrC i ACAACGA CAACGCG 1 


1402 9 


7662 


r*TTTTnATTnr! n PAAPTTTTflP 


CO Q 1 


vjCAAvjr 1 lO IjLtC 1 AvjC i ACAACtjA CCA X CAAC 


14 03 0 


7659 


nATinnnPA a pttttpptttttt 


C O Q O 


AAA^^AAr^ /^T" A ^ i^T' A ^ A A r^C^ A rp/~</^/~ir~<A T"/"" 

AAALrCAALi LrLrClALrCl ACAACGA IGCCCATC 


14 031 


7655 


nnPAAPTTTT PTTTTTTPPTTP 


RO ft 1 
3^ O J 


LrALrVjAAAtj VjvjC JL ALrC X ACAACtjA AAtjl XvjCC 


14 032 


764 5 


TTT7TTPPTTPP n PZVPPPPATT 


C O O >l 


ATGCGCTG GGCTAGCTACAACGA GGAGGAAA 


14033 


7642 


PPTTPPfZPA f2 PPPATTPPP 


CO Q C 


(jCCA i IjCG GGC i AGC i ACAACGA TGCGGAGG 


14034 


7fi4 r» 

/ Oft u 


TTPPPPAPP P PaTTnPPPTT 


CO o <r 


ACGCCATG GGCTAGCTACAACGA GCTGCGGA 


14035 


763 8 


pnpar2P<^p a TTrrrr'TTr^a 


C O Q O 

az o / 


i CACLtCCA LiCjC i ACC i ACAACGA GCGCTGCG 


1403 6 


/ D O D 




528 8 


TGATCACG GGCTAGCTACAACGA CATGCGCT 


14037 


7f^ 7 
/ D J J 




528 9 


CCTGATCA GGCTAGCTACAACGA GCCATGCG 


14038 


/ O J u 




52 90 


CGCCCTGA GGCTAGCTACAACGA CACGCCAT 


14039 


7624 




cr o Q n 


r^Tt f~*r^f^t~*r^/^ /^o/^'T»A/^/~*rnA^A a/*«/^a /^/^m/^ aiti^a 
CACGGGCG GGCl AGCTACAACGA CCTGATCA 


14040 






5292 


IGGACGGG GGCTAGCTACAACGA GCCCTGAT 


14041 


7fii n 

/ O X o 


nnnpnppp *^ ttppattpttp 


C O Q O 


LACAiCGA CGC i AGC i AC AACGA GGGCGCCC 


14042 


7614 


PPPPPTTPP a TTr'TTr'TTAr'r^ 


C O Q y1 


CC i ACACA L»GC TAGCTACAACGA GGACGGGC 


14043 


/ O -L ^ 


PPPTTPPATT TTr'TTarT'AO 


52 95 


GTCCTACA GGCTAGCTACAACGA ATGGACGG 


14044 


/ D J. U 


nTTPPATT/^TT TTA/*!/^ Ar^ATT 


5296 


IfTt/^IXI/^^'WTl TV /nil A /"li'i I TV A> A A /^f^ TV A ^1 TV jTli^T TV 

ATGTCCTA GGCTAGCTACAACGA ACATGGAC 


14045 


/ D W 3 


TTniTnTTAfiP a paiTPPnpp 


CO QO 


GCTCGATG GGCTAGCTACAACGA CCTACACA 


14046 


/ D 


TTPTTar'SPap a iir^r'ar^/^Ar' 


C O Q O 


CTGCTCGA GGCTAGCTACAACGA GTCCTACA 


14 04 7 


7598 


paPATTPPa p r^ar^f^ar* a r~" 


C O O Q 

oz y y 


LjICILtCILt LrLrCiALjCl ACAACGA TCGATGTC 


14 04 8 


7595 


ATTPPAPPA P PAPAPPAP 


C "3 A n 
O J U U 


LriCCiCiLj LjCC i ACC 1 ACAACGA TGCTCGAT 


14049 


7591 




COAT 
D J U X 


CvjAlLriCLj CLrC i ALjC i ACAACGA CTGCTGCT 


14050 


758 8 


appar'arr' a cmjr^r^nr^r* 


53 02 


CGAGGA i G GGC i AGC 1 ACAACGA CGTCTGCT 


14051 


758 6 




c; "5 n "3 
_) J U -5 


LKjCvjAliijA taCrC 1 ALjC i ACAACGA GTCGTCTG 


14052 




APATTPPTTP n rr^a/^r'/^'TT/^ 


C O A /I 


GAGGCTGG GGCTAGCTACAACGA GAGGATGT 


14053 


7576 


CCUCGCCA G CCUCUUCG 


5305 


CGAAGAGG GGPTAGPTAPAAPPA TPPPPAPP 


14 054 


7568 


GCCUCUUC G CUCACGGU 


5306 


ACCGTGAG GGCTAGCTACAACGA GAAGAGGC 


14055 


7564 


CUUCGCUC A CGGUAGAC 


5307 


GTCTACCG GGCTAGCTACAACGA GAGCGAAG 


14056 


7561 


CGCUCACG G UAGACCAA 


5308 


TTGGTCTA GGCTAGCTACAACGA CGTGAGCG 


14057 


7557 


CACGGUAG A CCAAGACC 


5309 


GGTCTTGG GGCTAGCTACAACGA CTACCGTG 


14058 


7551 


AGACCAAG A CCCGUCGC 


5310 


GCGACGGG GGCTAGCTACAACGA CTTGGTCT 


14059 


7547 


CAAGACCC G UCGCUGAG 


5311 


CTCAGCGA GGCTAGCTACAACGA GGGTCTTG 


14060 


7544 


GACCCGUC G CUGAGAUC 


5312 


GATCTCAG GGCTAGCTACAACGA GACGGGTC 


14061 


7538 


UCGCUGAG A UCGGGAUC 


5313 


GATCCCGA GGCTAGCTACAACGA CTCAGCGA 


14062 
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7532 








D J x*t 




/~"T» A /~tlT> TV TV TV t^/^ TV 

GGL. xAGCTACAACGA 


CCCGATCT 


14063 


7524 




Q 


PTTPPPPPTT 


D J X D 


a Hf^r^pp A r* 


/"•r^^T" A/^'OT' A/"* A A /^/^ A 

vjVjL. i AtsU i AuAACGA 


CGGGGGAT 


14064 


7506 




Q 


pal Tap a rr* 


Do XD 


P P T" P T" A T'/*' 


GGCTAGCTACAACGA 


CCCCCCTT 


14065 


7504 






TTAPZi PPAP 


D 0 X / 


PT'PPT'/^'PA 


/'?0/^'T'A^^"''T»A/^A AO/^A 

GGCTAGCTACAACGA 


GCCCCCCC 


14066 


7496 




Q 


TTAPPZXPTTP 


D J X 0 


P A PT/^/^T A 


GGCTAGCTACAACGA 


TCCTCTAT 


14067 


74 94 






PPAPT TP A A 


D 0 X ^ 




t~*r^ f^*T* A <^ /nil TV TV A /~«/~l A 

GGC i AGL 1 ACAACGA 


ACTCCTCT 


14068 


7491 






PTTPAAPPTT 


D J *i U 


a PPT'T'P A P 


IjLjL- i AGL. i ACAACGA 


CGTACTCC 


14069 


7486 


ACGACUCA 




PGTTPPPATT 


o 0 ^ X 


aTPPP A pp 


pp PT^ A /^T^ A A A A 

GijC i AGC i AC AACGA 


TGAGTCGT 


14070 


7484 


dAPTTPAAr' 


n, 


T TPPP AT TP P 


9 0 
O J ^ z 




0 /^T* A /^r Ti TV TV TV TV 

GGCTAGCTACAACGA 


GTTGAGTC 


14071 


7479 






TTPPTTGPGTT 


R "5 9 1 


a pr^ A o/*" A 


GGC i AGL i ALAA.CGA 


CCGACGTT 


14072 


7474 






PGTTPAPPn 




PPPf P A 


/"•/^/^rp A /^/"irri A /"I A A /^/~i A 

GGCT AGC T AC AACGA 


AGGATCCG 


14073 


7472 






T TP A PPPT TP 


"J 0 tr 
0 J ^ 3 


PAPPPTr^ A 
VjA^iaVj i LiA 


/^/^/■•IIIA / « 1 1 A <^ A A /^/~* A 

GGCTAGCTACAACGA 


GCAGGATC 


14074 


7469 




A 


PPPTTPATTTT 


C 9 O C 
3 J <S t> 


AA 1 CjACGCj 


GGCTAGCTACAACGA 


GACGCAGG 


14075 


7466 




P 




/ 


TCCAATGA 


f^f^f^rry TV n 1 1 tv tv tv r^/^ ti 

GGCTAGCTACAACGA 


GGTGACGC 


14076 


74 63 


T TP A PPHT TP 


A 


T TT TPP AflT'T T 




ACCTCCAA 


^l^l/'tj 1 1 71 Tl ^ ^ TV ^^^^ Ti 

GGCTAGCTACAACGA 


GACGGTGA 


14077 


74 56 


PATTTinr^Ani 








CGACCAGA 


GGCTAGCTACAACGA 


CTCCAATG 


14078 


74 51 


n A CZfZT TPT TP 






5330 


CCCCCCGA 


GGCTAGCTACAACGA 


CAGACCTC 


14079 


7441 




Q 


PPPTTTTriPP 


R "2 "3 1 
D J 0 X 


Z^" A A (~^/~^t~* 

tjQjiv_AA(_V-(j 


r^f^ t~*rn A *~i /"irn TV /~»TV TV /^/^ tv 

GGCTAGCTACAACGA 


CCCCCCCG 


14080 


743 8 




ri 


TTTTrTTT'TTa 
U U ^^Vj Ui^ 


C "5 0 


i A(_C3(jrC..AA 


GGCTAGCTACAACGA 


CGCCCCCC 


14081 


743 5 






PPT'T T n P PT T 


53 33 


ACjCjI ACGG 


GGCTAGCTACAACGA 


AACCGCCC 


14082 


7432 


pnfiTnTnpp 


ri 


TTAPPTTPTTA 


c: 9 T /I 
D J5 J ^ 


A A /^/"•T' A 
i i\\jPSjKD 1 A 


/^Tl TV /' tl II TV TV TV /•'J^ TV 

GGCTAGCTACAACGA 


GGCAACCG 


14083 


7430 


(3UUGCPGTI 




PPT TPT TAT TP 


R 9 9 ^ 
D -5 0 D 




GGC i AGC i ACAACGA 


ACGGCAAC 


14084 


7424 


flTTAPPTTPTT 


A 


T TP A PPPPP 


C 9 "2 £ 


vjC^L-LiC i CjA 


r^f^f^try TV /'II ] t TV TV "A, y^AT tv 

GGCTAGCTACAACGA 


AGAGGTAC 


14085 


7420 


PTTPTTATTPA 


Q 


PGGPPP ATT 


9 9 
13 J J / 


TV rp /-"I /~i /-I /-I 


/*»/*i/^rTi TV /^/^rn tv TV i% tv 

GGCTAGCTACAACGA 


TGATAGAG 


14086 


7417 


UAUCAGPG 


Q 


PPP AT TP ATT 


c: 9 9 a 




GGC i AGC i ACAACGA 


CGCTGATA 


14087 


74 13 


AGPGGPPG 




TTPATTTTPAP 


9 9 Q 

DO J 17 


PT/^ A A T*/^ A 

i-ivjAAii_A 


GGCTAGCTACAACGA 


CGGCCGCT 


14088 


7410 


GGPPGATTr: 




TTTTPAPAPP 


C 9 A n 


KdK. 1 1- 1 oAA 


GGCTAGCTACAACGA 


CATCGGCC 


14089 


7403 


GATTTTPAGA 


Q 


PTTPPPPAA 




Hmi/-ii^<^/ni7Vj^ 

1 i UVjVjUAVj 


^ A /"Nil A ^ A A t^f^ A 

GGCTAGCTACAACGA 


TCTGAATC 


14090 


7400 


TTPAGAGPTT 


ri 

Vj 


PPPA APPTT 


C 9 AO 


ACCTTCGG 


^ ^^rn TV /^m TV TV TV TV 

GGCTAGCTACAACGA 


AGCTCTGA 


14091 


73 93 


TTGPPGAAP 


ri 

Vj 


T TPT TT TT TPT TP 


534 3 


/"'A A A TV /~" TV 

UACAAAGA 


/^rn TV /^rri tv tv tv t\ 

GGCTAGCTACAACGA 


CTTCGGCA 


14092 


73 87 


AnriTTPTTTTTT 
r\Kj\j\J ^ U U U 


rj 


Kj\j\j\^KjI\\jy^ 


5344 


LtCTCGCCA 


GGC TAGCTAC AACGA 


AAAGACCT 


14093 


73 84 


TTPTTTTTTPTTP 






534 5 


GGAGCTCG 


GGCTAGCTACAACGA 


CACAAAGA 


14094 


7380 




p 


PTTPPPP/^ A 


534 6 


TGGCGGAG 


/^J^y^mTV /^^"WTTTV y^TV TV ^ 

GGCTAGCTACAACGA 


TCGCCACA 


14095 


7375 


PGAHPTTPP 


Q 




c 9 A T 


i ijV-C 1 1 (j(jr 


r^e^ /'<n'i a ^ /^rn a /~i a a z^*** tv 

GGCTAGCTACAACGA 


GGAGCTCG 


14096 


7369 


ppfiPPAAr: 


P 




d T A D 
D 0 ft 0 


GTCTTCTG 


m TV / " r * TV TV TV T\ 

GGC TAGCTAC AACGA 


CTTGGCGG 


14097 


7362 


GGPAGAAG 


A 

n. 


papppTTPP 


534 9 


/^/^TV f^r^ ferric* 

CLACCGTG 


GGCTAGCTACAACGA 


CTTCTGCC 


14098 


73 60 


PAPA APAP 


A 




53 5 0 




GGCTAGCTACAACGA 


GTCTTCTG 


14099 


73 57 


AAGAPAPP 


ri 
\j 


TTPPAPTTPTT 


C 9 C T 
DO 3± 


AGAGTCCA 


f~^r^ /^nn tv / if r 1 tv tv tv /^/^ t\ 

GGCTAGCTACAACGA 


CGTGTCTT 


14100 


7353 


PAPnrjTTnn 


A 
/Ik 


PT TPT TPT Tr* a 


Do D^ 


TGACAGAG 


GGCTAGCTACAACGA 


CCACCGTG 


14101 


7348 


TTPnAPTTPTT 


ri 






rr»/'iii II 1 ir^rnr^ TV 

TGTTCTGA 


GGCTAGCTACAACGA 


AGAGTCCA 


14102 


7342 


PTTGTTPAPA 




PA APPPTTP 


C 9 C A 

DO d4 


GACGGTTG 


rf^ /^rtl TV y"H I'l TV TV TV TV 

GGCTAGCTACAACGA 


TCTGACAG 


14103 


733 9 


TTPAGA APA 




PPPTTPPTTP 


53 55 


LjAVjGACGG 


/^i^ /~»rn TV /^rn tv /~* tv tv /^/^ tv 

GGCTAGCTACAACGA 


TGTTCTGA 


14104 


7336 


PAAPAAPP 




TTPPTTPTTTTP 


D 0 D 0 


P TV TV pi TV (~*r^ A 


GGCTAGCTACAACGA 


GGTTGTTC 


14105 


7323 


PTTTTPPT TPP 




T TPP a PPT TP 


53 57 


CACCTCCA 


^^In TV ^*Wn TV TV TV y^y^ TV 

GGCTAGCTACAACGA 


GGAG6AAG 


14106 


7317 


P PPT TPP A P 


Q 


T TrT'T T a T TT TP 


R "3 cr Q 
DODO 


TV TV rri A f^t^ A 

L-AAxACCA 


/^m A y^rri tv tv tv n 

GGCTAGCTACAACGA 


CTCCACGG 


14107 


7314 


t JGGAPPT7P 


Q 


TTATTTTPPAP 


R 9 R Q 
DO D 1? 


^^Iv^UAAiA 


GGC 1 AGCTACAACGA 


CACCTCCA 


14108 


7312 


GAGGTTPPTT 




T TT TPP a PPP 


9 c 
Do D U 


r*r^r^T*r^(^T\. a 
Cudv^LAA 


/~y/~^TT* TV / ' 11 11 TV TV TV TV 

GGCTAGCTACAACGA 


ACCACCTC 


14109 


7303 


UUGGAGGG 


G 


CCUUGGCA 


5361 


TGCCAAGG 


GGCTAGCTACAACGA 


PPPTPPAA 


14110 


7297 


GGGCCUUG 


G 


CAGGUGGC 


5362 


GCCACCTG 


GGCTAGCTACAACGA 


CAAGGCCC 


14111 


7293 


CUUGGCAG 


G 


UGGCAAUG 


5363 


CATTGCCA 


GGCTAGCTACAACGA 


CTGCCAAG 


14112 


7290 


GGCAGGUG 


G 


CAAUGGGC 


5364 


GCCCATTG 


GGCTAGCTACAACGA 


CACCTGCC 


14113 


7287 


AGGUGGCA 


A 


UGGGCACC 


5365 


GGTGCCCA 


GGCTAGCTACAACGA 


TGCCACCT 


14114 


7283 


GGCAAUGG 


G 


CACCCGUG 


5366 


CACGGGTG 


GGCTAGCTACAACGA 


CCATTGCC 


14115 


7281 


CAAUGGGC 


A 


CCCGUGUA 


5367 


TACACGGG 


GGCTAGCTACAACGA 


GCCCATTG 


14116 


7277 


GGGCACCC 


G 


UGUACCAC 


5368 


GTGGTACA 


GGCTAGCTACAACGA 


GGGTGCCC 


14117 


7275 


GCACCCGU 


G 


UACCACCG 


5369 


CGGTGGTA 


GGCTAGCTACAACGA 


ACGGGTGC 


14118 
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7 n 


x^K^KjKj a»jL-1 A^^AAv,v7A A^^A^„^J^JO ± 


14119 






c: 1 7 1 

D J / X 


L\^K^\j\j \J^iJr^„ i AIjC 1 A^^AAI^LjA VjOIAI-A^^^j 


X4 X^ U 


•7 O 1 
/ ^ O X 




1 7 7 


AIjAV^IA^^Lj LjLjL- i ALjV^ 1 A^wAAL-^jA V_\_L_ H_^_LjLt 


X4 XZ X 


/ <^ D J7 




D J / J 


/^r'ar^ar'Ta nr^r^T'ar~T^'T' ai^a arr'a r^TTTT'T'r^r' 


T A T T T 
Xft XZ Z 






"5 7 A 


r'anrr'Ar'a n/~'r"T'Ar'r^'T' ar^A Arr^A 'T»ArT"T'f~'r~T' 

VjAL.^*-AVjA VjKjL. 1 ALsL- 1 AL_AAt_V3A 1 AL-Lil l^^w^w 


Xfi xz 0 


/ ^ 3 U 




COT C 


'P<'2itiaaa<^a <'ir*r*'par~'r*'T»a<^aar'/^n (^r'Ai^ar^pa 

IkauAAAuA 1 AoL. 1 AlvAAV^vsA ^^.AVjA^lA 


1 A 1 0 A 


/ ^ J J7 




"J 7 


1 A^^ 1 AljAVs vj^jtL- 1 AVjL- 1 AV_AAV_UfA V_ 1 VjVjAAA 


X4 Xz b 






c; "5 7 T 


r^TTT'a r'T'a r'ir'r~"T'Ar*r"T'Ar'A ArT*A ^t^CT^r^r^rr' 

V-IL-V-AL-IA i A^jk- 1 A'^AA^ijA 1 A\JA*J^^^_^_ 


1 A T 7 ^; 
X4 XZ 0 


/ Z J u 




R 1 7 Q 


a^•^•^*'T•^'r'a r*«^r"T' ar^r'T' Ar~" A Ar'r"' A t" a r~"T" a a <^ 
AW. t-^ C 1 L.L~A IjIjL. i AWsL. 1 At-AAl-VjA i AV- 1 AVjALt 


1 A T 0 T 

X4Xz / 


TOO "5 




C 1 7 Q 


uAl 1 AL,AA laVjV.! A(jL.i A^AAL^vtA ^L.IL.VJAL,! 


1 A 1 0 D 


/ Z ^ U 




C3 Q n 


L.L.(jV7A 1 1 a (jIjL. i AOL. i AL.AAL.oA AAL.L.L. i. L.L. 


x4Xz y 


TOT'? 




3 J O X 


V-LjUL- ULKjA LxCjU i AvjL. i AL.AAL.lsA 1 AuAAL.l_i_ 


14130 


/ Z ± ± 




c: o Q o 


XLjLftjLAHj LtLtL i AL»L.i AL.AALL»A L-V^vjVjAi lA 


14131 


TO n Q 




C "5 Q "3 

b J o o 


1 A 1 LtLjLjLA LjVjC^ i ALjL i AL.AALL»A LiL.L,Ct3VjAi 


14132 


/ Z\J / 




C "3 D /l 

bo o 4 


CA i A i CjOLj LtLjL i AtjC i Av-AAC_CjA ACv3t,L.Q,VjL» 


14133 


72 03 




538 5 


TACCCATA GGCTAGCTACAACGA GGGCACGC 


14134 


T o m 
/ U ± 


r^T T/^/^/^r^ ATT A TTr^r^/^TTA A 


538 6 


iAH-L.A GGCTAGLrxACAACGA ATGGGCaC 


14135 


Tl QT 


L-^AUAUv7VT UAA^Vj^^UVj 


C3 D "7 

b o o / 


LAtjLL»iiA ^jLtL i AL»L.i Av^AALLjA LuAIAXLjLt 


1413 6 


TT Q>1 


TTATT/^/^/^TTA A r^/"* f^T T/^ A A 

UAUtjvjtjUA A UvjUUIjAAvj 


538 8 


/~«rprri/^ A 00/~"T< A OOT" A A A Z"*/^ A A A T" A 

L.iii^AGLG GGL i AGCi ACAALGA iACCCAlA 


14137 


TT QO 


ULjotVjUAA^w \j l_ULrAAvjljA 


C "3 Q Q 

bo o y 


rp/^/^i 1 » 1 'O A 0 OOOT^ A OOT" A 0 A A 00 A O' 1 " 1 ' A A 

ILLiiUALi GLit-i AGL- i ACAALGA Gl lAL-CL-A 


14138 


/ XO^ 


TTnaar'nna a nrrTr'TTTTr'r* 

ULtAAVjoAA a V^UUV^UUk?^ 


c "3 on 
bo yvj 


OOAAOAAO OOOT^ AOOT" AO A AOO A T'T'OOT'T^OA 

L-L.AAt3AAG GLjL. i ALtL. i Av-AAL-GA i 1 L.L. 1 1 L.A 


1 A T "3 Q 

X4Xo y 




nTTTTrTTTinn a TTTTTTr*r*nr'a 


d on 

30 7X 


1 (jk.LjL7AAA l,7V7L. X AVjV_ X AL.AAl.uA L.L.AAV3AAVJ 


T A n A n 
X4X4 U 




uijrAU U U Lr iJAi^VjAU L. U 


bo y^i 


A O A T'OOT'O OOOT'AOOT'AOA AOOA A A AT'OO 

AGAl(.L.iG GGL.iAGL.lAL.AAL.GA GGAAAxGG 


14141 


/ xoz 




bo yo 


GGLGGAGA GGL. i AGG i AGAAGGA GG x GGGGA 


14142 


/ X D D 


fir* a T ir'T irT" c rrr^r'aaTTr' 


c; "3 Q A 

bo y 4 


OAT'T'OOOO OOOT" A O OT" A O A A OO A OO AO AT" OO 

UAiiLLGG GGGi AGL. 1 AGAAL.GA GGAGAlGG 


T A T /I "3 

X4 X4 0 


"7 1 n 
/ X o u 


L-v_'jV^^wIj*jA a UVjIjAv*AVwV», 


"3 Q C 

bo y b 


^'tlOT'OT'OO A OOOT* AOOT^ AOA AOO A nnr^/~'r~«/^ /~i /"</"< 

GG i G 1 GGA GGG i AGG i AGAALGA i GGGGGGG 


14144 


7T 4 
/ Xft O 


lw»j'<jAALH^ur ^-A^-V-UV-U^ 


bo yb 


O A O A OOTiO OOOT" A OOT" A O A AOOA OO AT'T'OOO 

(jAW7A(jljlij GGGl AGGIAGAAGGA GGAl IGGG 


T A T /I C 

X4 X4 b 


7T AA 
/ X^ ^ 


k^AAUvTijrAt. A i«VvUL.Uv^Uk« 


ca Q7 

boy/ 


OAOAOAOO OOOT" A OOT" A OA A OO A O'POOA'PT'O 

GAGAGAGG GGG 1 AGG 1 AGAAGGA G 1 GGA 1 1 G 


14146 


/ X J J 


llt^lC^JC^Xt^ A TT/^/^TT/^*^T^ 

UL.UL.UL.UL. A UCv^UL.CU(.^ 


bo y O 


OAOOAOOA OOOTIAOOTIAOA AOOA OAOAOAOA 

G AGG AGGA GGG i AG G i AG AAG G A GAG AGAG A 


14147 


TT O 
/ X Z O 


r^/^TT/^r^T T/^*^ (~* r^T\r^r*7\.T\(~T^ 


53 99 


OOTTT^OOAO /~l /~\ /^m A "I'A A A f^r* A A <^ A /~« 

GL 1 i LGAG GGG i AGG i AGAAGGA GGAGGAGG 


14148 


"7 T T i:: 
/ X X O 


c^r^r^Txcr^TyT^. f /^t^/^/^tt/^ a a 
L-oL-Ul-oAA L-VjoLjUCAA 


54 0 0 


1 i GALGLG GGG i AGL i AGAAGGA i i GGAGGG 


1414 9 


•7 T T O 
/ X X Z 


f~*(~*T\7\f~'f~*f^r^ f~' TTOAAAAr^A 

UL3AAtjL.vjr(j Uv_AAAALjA 


54 0 1 


ILliiiGA GGGi AGGIAGAAGGA GGGGliGG 


14150 


/ X U J 


Ttr'AAAA/^A r* TT/^/^ A/H/^/^TT 

Ut-AAAAtjA Kj Uv-CAvjvjtjU 


54 02 


AL-L-GiGGA GGG i AGG 1 AGAAL.GA iGiiilGA 


14151 


n o/r 
/ uyo 


A/^TT/^^ A/'V^ ^ TTA A /^TTA /""/^ 

A\jUt-t,AviVj UAAt,UAt-L- 


54 03 


GGiAGilA GGG i AGG i ALAAC-GA LLiGGAGi 


14152 




/"•r'A/t'T^^TTA A OTTA^/^TTTA 


5404 


T^AAOOTiAO OOOT" A OOT" A OA AOOA T'AOOOT'OO 

lAAGGlAG GGGl AGGIAGAAGGA lAGGGlGG 


14153 


/uy u 


/rV^I^TTA A /'"•TT A Z^/^'TTTTATTTT/"' 


5405 


OAAITIAAOO OOOrn A /^/"Wn A ^ A A A A / 11 1 ■) 1 ■ A f^f^fy 

GAATAAGG GGGTAGCTACAACGA AGTTACCC 


14154 


•7 n Q tr 


A /^T T A r^/^TT T A T TT T/^T T/^T T/^ A 


54 0 6 


TCAGAGAA GGCTAGCTACAACGA AAGGTAGT 


14155 


•7 n "7 "7 


ATTTTr^TTr^TTr* A /^T T/^/^ A /"•/^/^ 


54 0 7 


(~* r^(~*^(~^ f* T\ 0 OOOT" A OOT" A OA A 00 A OAOAOAAT" 

GGGi GGAG GGGi AG G i AG AAG GA GAGAGAA i 


14156 


l\J 1 ^ 


L.UtjrAL.UL.L. A L.(jV_(^A(jU(j 


5408 


f~*T\.r^TT\c%(~\f^(-t /"iJ^/^rpA/^r'vriAOA AOOA OOAO«T«OAO 

GAG 1 GGGG GGG i AGG i AGAAGGA GGAGTGAG 


14157 


/ u / u 


r* AmirT^Ar* r* ^/^a/^tt/^att 


b4uy 


AT'OAOnnOO OOOT^AOOT^AOA AOOA OT'OOAOT'O 

AiGAGiGG GGGi AGGIAGAAGGA GiGGAGiG 


14158 




f^r^T^r*r*c*t^Ti. r* tt/^ ath^tttta 
CUACoL-vjA Vj UtsAULjUUA 


b4XU 


rp A A OA TtO A OOOT* A OOT^ A O A A OO A rp/-i/^ /-i/-irp/~t/~« 

i AAG A i GA GGG i AGGx AGAAGGA i GGGG i GG 


14159 


7 n T 

/ U O J 


V_-VjI„»jAvjU»j a LHjUUA^wCLt 


bft X X 


OOOT'AAOA OOOT" A OOT" A OA A 00 A OA OT^OOOO 

L-GGiAALA brGG i AGG i AGAAGGA GAG i GGGG 


14160 


/ U O X 


r~'<^nr»TTr'aTT r* TTTTAr'r^r~'r~'r^ 
V-^sjAIjUvjAU Kd UUA(^*wLiL-k^ 


b4 x^ 


OOOOOnPAA OOOT* A OOT* A 0 A A 00 A AT'OAOT'OO 

GGGGGiAA GGG i AGG i AGAAGGA AiGAGiGG 


14161 


7 n Q 

/ U D O 


r'TTO ATir'TTTT A r^f^f^r^r^r^T^M 
^jUL^AUvaUU A v_L-VjL-^.,v^AU 


C /I T "3 

b4 Xo 


A ^r^(~* (~* (~^r^(^ OOOT" A OOT" A OA A 00 A AAOAT^OAO 

A i GGG LGG GGG i AG G i AG AAG G A AAG A i GAG 


14162 


7n c: 
/ U D O 


ATir'TTTTarT' r* rrr^aTTr^TTr^ 

AULjUUAL^Vk- V^L-V^AUL- U 


b'i xfi 


OAOATTIOO OOOT" A OOT" A OA A 00 A OOTiAAOAT" 
LjALjA i vjVjjLj (cjLjL. i ALjL. i AL-AAL.tjiA tjljiAALA.1 


14163 


7n c;i 

/ U D X 


UAVwi._LjV_ks-^— A Uk_U^^^^U\j7V^ 


b4t X b 


OOAOOAOA 00 OT" A OOT" A 0 A A 00 A OOOOOOHPA 
tjiL-A^^LjALjA vjjLjL- i A(^L^ i AL-AALLjA tjLiLjL-Litj i A 


14 164 


704 A 


r^ATT^TTi^r^TT /~*r*r*r*r*7^r^T^ 


CA 1 £ 

b4 Xo 


rp/-irp/^/— 1 /^/^/^ OOOT" A OOT" AO A AOOA AOOAOAT'O 

i G i GGGGG GGG i AGG i AGAAGGA AGGAGA i G 


14165 


7041 




54 17 




14166 


7038 


CUGCCGCC A CAGGAGGU 


5418 


ACCTCCTG GGCTAGCTACAACGA GGCGGCAG 


14167 


7031 


CACAGGAG G UUGGCCUC 


5419 


GAGGCCAA GGCTAGCTACAACGA CTCCTGTG 


14168 


7027 


GGAGGUUG G CCUCGAUG 


5420 


CATCGAGG GGCTAGCTACAACGA CAACCTCC 


14169 


7021 


UGGCCUCG A UGAGGUCA 


5421 


TGACCTCA GGCTAGCTACAACGA CGAGGCCA 


14170 


7016 


UCGAUGAG G UCAAAGUC 


5422 


GACTTTGA GGCTAGCTACAACGA CTCATCGA 


14171 


7010 


AGGUCAAA G UCUGGGGA 


5423 


TCCCCAGA GGCTAGCTACAACGA TTTGACCT 


14172 


7001 


UCUGGGGA G UCAUAUUG 


5424 


CAATATGA GGCTAGCTACAACGA TCCCCAGA 


14173 


6998 


GGGGAGUC A UAUUGGGU 


5425 


ACCCAATA GGCTAGCTACAACGA GACTCCCC 


14174 
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TV 




C y1 O 


1 TALCCAA 


GG CT AG CTAC AACG A 


ATGACTCC 


14175 


6991 




r* 

V3 


TTa aTTr'TTATT 


C /I O '7 


A T" A A 1 1 " 1 ' A 
Al AUAi 1 A 


f~% f^tyy TV / ^1 T 1 TV TV TV TV 

GGCTAGCTACAACGA 


CCAATATG 


14176 


6988 


AT TT TrU'lflT TZi 


A 


TTPTTaiTr'TTr^ 


C /! O Q 


/^A/^A'T»A*^A 

ljAL.AX AUA 


^^^m A /Mil TV TV TV TV 

GGCTAGCTACAACGA 


rn TV ^i^t^iTv TV m 

TACCCAAT 


14177 


698 6 


TinrtrtTTziaTT 




T T a T T/^T T<^/^ 


54 2 9 


Q7L.VjrACAlA 


/^y^/*irTl "IV /'Mil TV TV TV ^^J^ TV 

GGCTAGCTACAACGA 


ATTACCCA 


14178 


6984 


OVi U i-irt. U *J u 




T TPT TPPPPTT 


C /I O rt 
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i L-AAtjAA LjCU 1 ALtL. 1 A\_ AACCjA (jCj i i C CA T 


143 05 


64 57 


r'r^T TT Tr^T TT Tr* a r^ATT/^TTr^r'A 


5557 


rp/^ 7\ T\ rp/"* i^/^ /^rn TV i^rri TV TV TV /~t/~t Tv tv tv ^ tv tv /^/^ 

1 GGACATG GGCTAGCTACAACGA CAAGAACG 


14306 


6455 


TTTTr'TTTinzxp a TiniTrr'anTT 




AC 1 IjVjAC A CLiC 1 Atj C i AC AAC C A C i C AAC AA 


143 07 


6453 


PTTTTfiAPATT TTPr'AniTrtZi 




± V^AL- 1 LAjA CCC 1 AC C i AC AAC CA A i C i C AAC 


14 3 0 8 


6448 




c c £ n 


IjCAGATcA GGCTAGCTACAACGA TGGACATG 


143 09 


6445 


(TTTPr'AnTTn 21 TTninrTir'TT 




A/~</~'/~»/~»7V/~«A /"I /~i PTI A /""T" A A A <~*/~* A A l^T"^*"" A /~« 

AvjCL»CAtjA QjvjCiAvjCiACAACGA CACTGGAC 


14310 


64 4 1 


Af^TinaTTPTT cx ccxr^jcrm 

ir\\J \U \JX-\ U ^_ LJ V^O^U^^I^jL- 


D D 0 z 


CCCCACCC CCC i ACC ± AC AACCA ACA 1 C AC 1 


14 3 11 


64 3 9 


TTn ATTPTTrT' r* r^TTr'OPT' ATT 


c: c £ 0 


AICjCGGAG GGCTAGCTACAACGA GCAGATCA 


14312 


64 34 




C C£ A 


1 GCCCATG GGCTAGCTACAACGA GGAGCGCA 


14313 


6432 


prir'TTPPrT' a tirK^rr'anr* 

k^ov^U^V^Vjl^ ±\ UVj^aVjVb-AvAj 


C C £ c 


CClGcCcA GGCTAGCTACAACGA GCGGAGCG 


14314 


6428 


^V^VjV-/*.Uvj\j \j V^A\jtjrUkJV7U 




ACCACCT G GGCTAGCTACAACGA CCATGCGG 


14315 


64 24 


/^UVjVjLjL^AVj VJ UkjVjUUUoL- 


5 567 


f^f^ TV 7\ 7\ f^r^ TV Z^/^/^Ti TV / ' <i r i TV TV ^ /^/^ TV i^m /"^ TV m 

CCAAACCA GGCTAGCTACAACGA CTGCCCAT 


14316 


Of± ^ X 




556 8 


CATGCAAA GGCTAGCTACAACGA CACCTGCC 


14317 




n/^TTrT^TTTTTT /^ATTOATTA^^ 
'jVjUVjLjUUU Vj V^AUIjAUAL- 


556 9 


GTATCATG GGCTAGCTACAACGA AAACCACC 


14318 


64 15 




tr cr -7 n 
b D / U 


CCC I A i C A CCC i ACC 1 ACAACGA GCAAACCA 


14319 




TTTTTT^^i^ATTr^ A T T A (^/^r^T Tr^T T 


55 71 


7\ TV r^TTy 7\ /^/^ /^rn TV /~irn TV tv tv /^/^ tv ^^tv m/*</^ tv tv tv 

ACACCCTA GGCTAGCTACAACGA CATGCAAA 


14320 


6410 




C C T O 


CCf ACACLjC CCC 1 ACC 1 ACAACGA ATCATGCA 


14321 


u / 


ATT/^ATTAO/^ r* TTrTTrTT*/^/^ 


5573 


f^r^f^f^f^ TV TV / Iff n TV /**rn tv tv tv f^f~% tv /^/^m tv m tv m 

CGGGGAGA GGCTAGCTACAACGA GGTATCAT 


14322 


D J J? 


r'TTr^TTrTTT* c* fT^7\f^7\r*r*r^ 
vjU*^U v^^wV^*^ VJ v-.V..-A^jAV_v^t— 


5574 


CjCCj 1 C i CjCj vjCjCT AG CT ACAACGA GGGGAGAC 


14323 


63 94 




C C "7 C 


CAGGGGGG GGCTAGCTACAACGA CTGGCGGG 


14324 


o o 


^r*r*r*nr*r*n ci iTarTT'Br'r' 


bb /o 


CGTGGGTA GGCTAGCTACAACGA AGGGGGGT 


14325 




r*r*r*r*r*nr*n a r*r*r*'R.r*r'Tm 

\,\^\^\^\^U\jU a V*L.^JA\^VjUU 


5577 


AACGTGGG GGCTAGCTACAACGA ACAGGGGrG 


14326 


D J O U 


nTr'TTar'r^r^ a ^r'TTTirjor'A 


5578 


TGCCAACG GGCTAGCTACAACGA GGGTACAG 


14327 


63 78 


niTAPPPar' r* TTTTrr^r^ATTr^ 

kjU/\^_V_«w/\k- VJ UUvji>jv_AUVsj 


557 9 


/~i TV T^/^ f^/^ 'A A r^r^t 1 • TV ^^rjT TV TV TV /^i/^ TV /^rn/^/^/*im TV /*• 

CAICCCAA GGCTAGCTACAACGA GTGGGTAC 


14328 


63 74 


rr'arriTTTT/^ r* r^ATir'Ar'AA 

^V-.i-4.v_VjU Uv> kj V>^/\,UvjA*jAA 


5580 


iiCiCAlG GGCTAGCTACAACGA CAACGTGG 


14329 


D J / ^ 


a r'ni TT ^n^' r* a t Tr* a r"* a a a 

>iv_»^U U^j^k^ J\ U^A^jAAvjA 


5581 


i C 1 rCTCA GGCTAGCTACAACGA GCCAACGT 


14330 




ar'AAanrT' a r^TTrTTTTT^ 


C C Q 0 

b b 0 ^ 


CCCCCCAC GGCiAGCi ACAACGA CCCTTTCT 


14331 


63 51 


dACTTCCCCX a CAACTTTn 


c; tr Q T 
b b cs J 


CCCGG i 1 G GGC 1 AGC 1 ACAACGA CGGGAGTC 


14332 


6348 


TinnnnczcA a r'przrrir'r'a 

U V_ v_ ^ vjVj v^i-i >\ V_k_tjl_vjVjL->i 


c: cr Q A 


IGCCGCGG GGC 1 AGC TACAACGA iGCCGGGA 


14333 


6345 


CGGCAACC G CGGCAGGA 


5585 




14 334 


6342 


CAACCGCG G CAGGAGCU 


5586 


AGCTCCTG GGCTAGCTACAACGA CGCGGTTG 


14335 


6336 


CGGCAGGA G CUUGGACU 


5587 


AGTCCAAG GGCTAGCTACAACGA TCCTGCCG 


14336 


6330 


GAGCUUGG A CUGAAGCC 


5588 


GGCTTCAG GGCTAGCTACAACGA CCAAGCTC 


14337 


6324 


GGACUGAA G CCAGGUCU 


5589 


AGACCTGG GGCTAGCTACAACGA TTCAGTCC 


14338 


6319 


GAAGCCAG G UCUUGAAG 


5590 


CTTCAAGA GGCTAGCTACAACGA CTGGCTTC 


14339 


6311 


GUCUUGAA G UCAGUCAA 


5591 


TTGACTGA GGCTAGCTACAACGA TTCAAGAC 


14340 


6307 


UGAAGUCA G UCAACACC 


5592 


GGTGTTGA GGCTAGCTACAACGA TGACTTCA 


14341 


6303 


GUCAGUCA A CACCGUGC 


5593 


GCACGGTG GGCTAGCTACAACGA TGACTGAC 


14342 
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6301 


CAGUCAAC 




V— V3r U V7 U 




t\i. \jK,t\.\Jsj\j 


r^r^T^ A 1 1 TV A TV TV 

LjCjC 1 AGC i ACAACGA 


GTTGACTG 


14343 


6298 


UCAACACC 


G 




5595 


p A T a Tf*" a 


r^OOT" A/^OT* A/^ A A/^r* A 

o*jC 1 ALjC i AL.AACtjA 


GGTGTTGA 


14344 


6296 


AACACCGU 


Q 


PATTATTPPA 






VjrtjC i ALtC 1 AlJ^ACGA 


TV ^^/^/IfT^/ll HI 11 

ACGGTGTT 


14345 


6294 


CACCGUGC 




TTATTPPAPTT 


D O / 


7\ (~^rT\(-\r* AT" A 


/^/"•/^rr> TV /"u 1 1 TV TV TV r^r^ tv 

GCjCTAGCTACAACGA 


GCACGGT6 


14346 


6292 


CCGUGCAU 


A 


TTPPAniTPP 


3 D -7 O 


A r^*vnf^ A 


/^/^/-irri 7\ (~*f~>rT\ A /^TV TV f^f* TV 

UvjC i AvjC 1 AcAACGA 


TV m/^ TV f^/^f^ 

ATGCACGG 


14347 


6287 


CAUAUCCA 


G 


UCCPAAAP 


5599 


PT'TTT' rrir* a 

vj X 1 1 


LjLtC i ALiC i ACAACLjA 


rp/— A rp A rp/~« 

TGGATATG 


14348 


6280 


AGUCCCAA 


A 


PAITPPPTTT7 


5600 




vjvjC i A<jC 1 AL AACvjA 


TTGGGACT 


14349 


6278 


UCCCAAAC 


A 


UCPPUUAG 


5601 


PTa T^c^cir* a 


vaOC 1 ALjC i ALAACCrA 


GTTTGGGA 


14350 


62 70 


AUCCCUUA 




PPAPHAnP 


o o u ^ 




LjLiC i ALjC 1 ACAACGA 


TAAGGGAT 


14351 


6267 


CCUUAGCC 


A 


PGAGPPGG 






LrUC 1 ACC i ACAACGA 


/^m TV TV /^/^ 

GGCTAAGG 


14352 


6263 


AGCCACGA 


G 


PPGGAAPa 

Vw ^VJVJ.r-i.t->.\— /-i 






/l/^i^rp A ^rp A A A f^r^ TV 

vjLjC 1 AGC 1 Ac AACGA 


TCGTGGCT 


14353 


6257 


GAGCCGGA 


A 


PATinGPf5TT 


c f n R 

O O U D 




LjVjC i AGC i ACAACGA 


TCCGGCTC 


14354 


6255 


GCCGGAAC 


^ 


Li VJ V- O vJ ^jVj 


D D U O 


U Av_ Li l_ L_ A 


/~i /*^rp TV /-t/~trrt TV TV TV f-^r^ tv 

GGcTAGCTACAACGA 


GTTCCGGC 


14355 


6252 


GGAACAUG 


G 


PGIIGHAnP 






CjGcTAGcTACAACGA 


CATGTTCC 


14356 


6250 


AAfATTGGP 


G 






L-TCaCTCCA 


GGCTAGCTACAACGA 


GCCATGTT 


14357 


6245 


nnrGTiGTia 

u 


G 


PAniTPPTTP 




(jAGGACTG 


GGCTAGCTACAACGA 


TCCACGCC 


14358 


6242 




G 


TTPPTTPATTTT 




A A T'/^ A ^""O A 


t^f^i '111 TV /^/'^•m TV TV Ti TV 

GGCTAGCTACAACGA 


TGCTCCAC 


14359 


6236 


CAGUCCUC 




TTTTGATTPPA 


O D X X 


T'/'^I/"' AT'/^A A 

IvjLrAl L-AA 


/"•/^/^rn A /^/^rp a /^tv tv /^/^ tv 

GGCTAGCTACAACGA 


GAGGACTG 


14360 


6232 


CCUCAUUG 


A 


TTPPAPTTPA 


D O X Z 


i U AVj i CjVjA 


/^/^/^rn TV / if T 1 TV TV TV TV 

GGCTAGCTACAACGA 


CAATGAGG 


14361 


6228 


AUUGAUCC 




PTTfiATTnriA 


RC T T 
D O X J 


i k-v^AHJAvj 


GGC T AG CT ACAACGA 


GGATCAAT 


14362 


6224 


AUCCACUG 




TTGGAflPPTT 


D D X ft 


ALrVoU 1 CCA 


/~»/*1/~«rp A WIIA /*1 TV TV /^r* TV 

GGCTAGCTACAACGA 


CAGTGGAT 


14363 


6219 


CUGAUGGA 


G 


PPTIPPTTPA 


3 D X D 


T"*^ A*^(^ A«^/^ 


/-i/"«/-irp A ^/^T" A /^A A f^f* A 

Lt(jC 1 AGCT ACAACGA 


m/^/— 1 TV m^^Tv /^ 

TCCATCAG 


14364 


6210 


CCUCCUCA 


G 


PAGPTTGAG 


3DXO 


V- 1 CAIjC i \J 


t^/^/^Tl A /"Wri A A A f^f* TV 

IjvjC i AGC i ACAACGA 


|-n/~< TV /"^ /^ TV /~l /"I 

TGAGGAGG 


14365 


6207 


CCUCAGCA 


G 


PTTGAGTTGA 


DOX / 


1 C AC X CAva 


/^rr* TV /"tr i » tv tv tv tv 

VjVjC 1 AGC 1 ACAAcGA 


TGCTGAGG 


14366 


6202 


GCAGCUGA 


G 


UGAUGGUG 


5 618 


r* a A TT" A 

l_/\CCAl CA 


OtjC i ACjC 1 ACAACGA 


TCAGCTGC 


14367 


6199 


GCUGAGUG 


A 


ITGGTIGAnn 


3 O X J7 


CC 1 CACCA 


f^r^/^T' A /^/~«rp TV TV TV /-1/^ TV 

IjtaC i AGC X ACAACGA 


CACTCAGC 


14368 


6196 


GAGUGAUG 


G 




*5 n 


CAIjCC i CA 


/*•/*» /^rri TV /^/■Tm TV TV TV rf^/^ TV 

GGCTAGCTACAACGA 


CATCACTC 


14369 


6191 


AUGGUGAG 


G 








^^/^/■« 1 17V ^tf I ( TV /*! TV TV /^/^ TV 

GGCTAGCTACAACGA 


CTCACCAT 


14370 


6181 


UGGAGAGG 


A 






*^A/^A/^AA A 

CACACAAA 


/^/^/■ll II A /"I /'"I I'll TV TV TV /— 1/^ n 

GGCTAGCTACAACGA 


CCTCTCCA 


14371 


6177 


GAGGATTTTTT 


G 


TTPTTPAPnP 




oo/^T»r^ A A 
CCLiX L.ACA 


/^PTl TV r'^f n TV TV TV i^/^ TV 

GGCTAGCTACAACGA 


AAATCCTC 


14372 


6175 


RTJATTTTTTriTT 

VJvJ.rt U U \J KJ 


G 


T Tr^ a pr^ rr' r' 




GCGCGTCA 


GGCTAGCTACAACGA 


ACAAATCC 


14373 


6172 


TTTTTTfiTTnTTri 

U U U wUkJU w 








f^/^ /~»/~t 
OGLGCGCG 


GGCTAGCTACAACGA 


CACACAAA 


14374 


6170 


KJ \J W VJ \^ VJJX \ ^ 


G 




30Z b 




/"iriT TV /'Mil TV TV TV 

GGCTAGCTACAACGA 


GTCACACA 


14375 


6168 


UGUGACGr 


G 


V_ ^ \jr ^_ U >J 


DbZ / 


CAQjCGCjCG 


"III 1 A /"im TV yrn tv^^-i-iv 

GGCTAGCTACAACGA 


GCGTCACA 


14376 


6166 




r« 




R CO Q 

D b Z o 


CCjCACLCjCu 


GGCTAGCTACAACGA 


GCGCGTCA 


14377 


6163 


CGCGGGPr 


G 


PTTrjpfiTTpn 


RCO Q 

Dbii 


CCrACLfUACj 


r^rrx TV /^im TV /"^ TV TV /~1/t T\ 

GGCTAGCTACAACGA 


GGCGCGCG 


14378 


6160 




G 


Pf^TTPPPTTP 
V— Vj U U L- 


J b J u 


l~^~r\r~i r^C A ^/~» 
vj» A(jC vjT AC<j 


GGCTAGCTACAACGA 


AGCGGCGC 


14379 


6158 


GCCGCUGC 


G 


TTPnPTTPTTP 


D b ^ X 


A/"* A rr^r^ a 


/~t /^rp 7\ /~irn TV TV TV /^j^ TV 

GGCTAGCTACAACGA 


GCAGCGGC 


14380 


6155 


GCUGCGUC 


G 


PTTPTTPAf^r: 




CC 1 (jAiJALj 


GGCTAGCTACAACGA 


GACGCAGC 


14381 


6147 


GCUCUCAG 


G 






ACTATGTG 


/Hi/^/^m TV /^/'tl H TV /^TV TV TV 

GGCTAGCTACAACGA 


CTGAGAGC 


14382 


6145 


UCUCAGGC 


A 


PATTAfiTTnP 


Db J** 


A /^rp AT"/"" 


/^rn TV /"trn tv tv tv /^y^ tv 

GGCTAGCTACAACGA 


GCCTGAGA 


14383 


6143 


UCAGGCAr 


A 


TTAPTTPPPTT 


RC5 R 


A r^/^ ^ A /""T" A 

ACvaCACl A 


/I /^rp TV /~i /"irri tv /*i tv tv ti 

GGCTAGCTACAACGA 


GTGCCTGA 


14384 


6140 


GGCACAUA 


G 


KJ KJ Kj KJKJKJKJJ 


R CT C 

oo J b 


CCCACvjCA 


r^r^ /^'n tv / « 1 1 tv tv tv tv 

GGCTAGCTACAACGA 


TATGTGCC 


14385 


6138 


rAPATTArJTT 

V— v_ .r^ L-/ I^\J KJ 


G 




R C "3 "7 

D b J / 


r*f^r*r*r* a /^/^ 
CCCCCAv-Vj 


f~^i^ /'II 1 1 TV ^*im TV TV TV /^/^ TV 

GGCTAGCTACAACGA 


ACTATGTG 


14386 


6136 


CAUAGUGC 


G 


KJ KJ\J\jK:j\jJ-\\j 


R C3 Q 

o b o o 


r^rnf-tf^f^nj^ A 

C1CCCCV.A 


/** <^ /^rp A ^ /"nil TV TV TV y^A^ TV 

GGCTAGCTACAACGA 


GCACTATG 


14387 


6127 


UGGGGGAG 


j\ 


\ — -t^ KJ KJKj KJXJKj 


R^^ T Q 
O b J J 


1^ a a A rp/^ 
CAACL.A1 Ij 


GGCTAGCTACAACGA 


CTCCCCCA 


14388 


6125 


GGGGAGAC 


A 


TTfiniTTTriPP 

\J yjKJ KJ V— /VJTV_- 


D b ft u 


C AAL. C A 


0^/~"T' A ^/""TI A /~t A A /"^r^ TV 

GGC TAG CTACAACGA 


GTCTCCCC 


14389 


6122 


GAGACAUG 


G 


UUGCCCCG 


5641 


CGGGGCAA 


GGCTAGCTACAACGA 


CATGTCTC 


143 90 


6119 


ACAUGGUU 


G 


CCCCGCGA 


5642 


TCGCGGGG 


GGCTAGCTACAACGA 


AACCATGT 


14391 


6114 


GUUGCCCC 


G 


CGAAGCGA 


5643 


tcgcttcg 


GGCTAGCTACAACGA 


GGGGCAAC 


143 92 


6109 


CCCGCGAA 


G 


CGAACGCU 


5644 


AGCGTTCG 


GGCTAGCTACAACGA 


TTCGCGGG 


14393 


6105 


CGAAGCGA 


A 


CGCUAUCA 


5645 


TGATAGCG 


GGCTAGCTACAACGA 


TCGCTTCG 


14394 


6103 


AAGCGAAC 


G 


CUAUCAGC 


5646 


GCTGATAG 


GGCTAGCTACAACGA 


GTTCGCTT 


14395 


6100 


CGAACGCU 


A 


UCAGCCGA 


5647 


TCGGCTGA 


GGCTAGCTACAACGA 


AGCGTTCG 


14396 


6096 


CGCUAUCA 


G 


CCGAUUCA 


5648 


TGAATCGG 


GGCTAGCTACAACGA 


TGATAGCG 


14397 


6092 


AUCAGCCG 


A 


UUCAUCCA 


5649 


TGGATGAA 


GGCTAGCTACAACGA 


CGGCTGAT 


14398 
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6088 




5650 


ddAd'Vddis, nc r^'v i^r^r^'V a r^* a a r^r^ a r^naTT^n/^r^ 


143 99 


6084 


AUTJCATICP A mar AC Ad 


5651 


V. I. Vj X VjV_J-VVJ OVjV- X i-lVjV.- 1 >i\„>i/AV_.*J>-i. OrvUrt X Vjiv\ i 


144 00 


6081 




5652 


ddddTdTrz r^rT'T a rr'T' a A a rr' a aoTT'r'a'T'/^ 


144 01 


6079 




5653 


VjVjV31_VjV_ X Vj i. M.VJV, 1 >\V«/\/^Hj/\ /\vji i Lu^^i-i 




6076 






Af^Ai^f^nrri iinr'Tar^r^Tar^aarr'a ^r^TT^r'Ts.r'^ 


1 /I /I n "3 


6074 




5655 


GGAGAGf^rt nnPTAnPTAPA AP(^A rT'TT'TOr'a 
VjVji-iVJ.*^VJVjVj VjVjV_ X J\KsV^ X i-V V_ Vji-i VjV„ 1 la 1 kjV^/\ 


A A C\A 
Xftft 


6062 


UCUCCUGG G CCCAPATIG 


5656 


PATGTGGG nnPTAfiPTAPA APflA PPAf^inAfZA 

V_rt X V3 X V3V3V.3 IjtVjV-. X /WtV- X >lV»rt«.V-.Vj>\ V. V-/\VIV3>\0'/\ 


1 A 4 n c 


6058 


ClldddCCC A CAlldCCdA 


5657 


'Vdddr^A'vn. nncT' n r"T a a a r^p* a nr^c r^r^c a 


A A f\ (Z 
X*k 4 U D 


6056 


dddCCCAd A XldrCdAdd 


3 O 3 O 


ornTT^nnr^a nr^r^T" a j^t" a a a /^^^ a r^n^rr'fT'r^r* 

V-kJ X V^vjvjLA X jHkVjl— X vj 1 LjVjoV-I- V- 


144 07 


6054 


GCPPAPATI d CddACdCA 


5659 


TdddTddd ddCVAdC^ACAACdA ATPTP nTT" 


1 A A n Q 
X44 U o 


6050 


APATJGfPG A PGPAGTTATT 


30 o u 


X /IlV- X V3V.VJ ^oV_ X Av3l^ X VjA V^IntV^VJA X vj 1 


1 A A n Q 

X44 uy 


604 8 


AJldC^CdAC d dAdllAnCd 


DO DX 


v_ijA 1 Av- 1 Vj IjIjL. X AijL. X AL,AAL,LjA 1 UviOLIA 1 


14410 


604 5 


ppGArnrA d iTATTPnPTTn 


5662 


r'ar^r'inaT'a r*r'r'T'ar*r"T'ar'a arr'a TTTT'TT'i^r' 


X44XX 


6043 


GAPGPAnTT A TTPnPTTnPG 


J O O -3 


dddiidnnTs. r»rT"T'ar^r"T'ar'a arT'a nr'TTTT^'Tr^ 

k-Vj\_i^\^V_VjA. X Akjl_ X >\V_>4-rt.L^jA AV* X tjV,L» i V_ 


X44 Xz2 


604 0 


GPAGTTATTP d PTTGPHPAP 


D D Ort 




T yl yi T "3 


6037 




D O O D 


LiVj X tjL.Vjr LtVjU i AtjV« 1 ACAAL-LjA AiL7V.urA 1 Av^ 


14414 


6035 




3 D O D 


vj 1 LjVj H^j i L> vjVjC i AIjC 1 AL. AA.\- vaA Vjt- A^jV^ VjA 1 


14415 


6033 


PGPTTGPGP A CACCACCd 


5667 


ddd'Vdd'Vd nnoTarir'Tar^a arr* a r*r*r'r^Ts.r*r*r* 


X^t ft X o 


6031 


PTTGPGPAP A dCAddddd 


D D D £3 


f^r^r^rr^TTT* r^r^r"T»a/~'r^T'a/^a a/^o a /^Ti/^r^r^r^Ar"* 


144 17 


6028 


PRPAPAPP A dCdddAdd 


566 9 


V>^vj X *^V3VJVJfkj lj»jV.^X AVjt-,X/\V.Att.<wVjA. Viij X Vj i VjL-^J 


14418 


6022 


PPAPPPPG A pnAPPAfir: 


3 D / U 


rr^T'^^fiTTT' r*r*r"rar'r"T'ar'a arT'a r*r*r*r*r*'T>r*r* 
v-v«. i VjVj 1 V-Vj kjot- X AVjL. X AL-AAULtA t^tiljVjVj 1 Vjo 


14419 


6019 


CCCCdACd A PPAGGGPG 


DO / J. 


V_V3V, L, L X VjVj k:TVjV_ X Aur v« X AV_AAL.-IjjA Ha X V_VjV3VaL3 


T A yi o n 


6013 


PGAPPAGG d CdddAddA 


DO / ^ 


X v-v- X k7V7L.XA(jL.XAL.AAL.uA m. 1 (jtV? X V..L7 


14421 


6011 


APPAGGGP G PPAGGAGA 


DO / J 


X V« X l-k. X Ijkj X AVjv- X Al^AAUjA VjL-V*V_ X o\j X 


T A /I o o 


5998 


GAGAGAGG A TTGGPAnnrJ 


D O / 


L-^^LXiyjU^A VjVjL. X ALtV^ i ACAAUvjA X X 1 V.. 


1442 3 


5995 


AGAGGATTG G CAdddAdJl 


^ "7 
D D / D 


AL.X V..,l_l_XL» VjVjL.XALjV-XAUAAL.V3A LAXL-V-XL.! 


14424 


5988 


GGPAGGGA G TTAAGTTTTGA 


567 6 


TPAAPTTA Cdd'VAdd'VAdAAr'r'A TrTT'TrTT' 
Xk^>\AV_XXA ^VjV. X AVjL X AV— AAL-vjA J.V.L.L.X^l_V_> 


I A A O C 


5984 


GGGAGTTAA G TTTTGAPPAG 


5677 


PTfzn'ppAA ddd'VAdn^AdAAddA TT'Ar'TPr'r'r' 

V- X VjVj X LAA kjVjV- X AVjL. X A\_AA\-.VjA X X Av_ X V^k^L. 


T A A O C 

X44^ O 


598 0 


f:TTA AnTTTTn A PPAGGTTPP 


DO / O 


VjvjAL V- X\3Vjr X AljL. X AL.AAv-vjA CAAC i 1 AL 


14427 


5975 


TTTTGAPPAG G TTPPTTPGGT7 


5679 


arr'nariiria rrr^T'ar^r'T'ar'a ar'r^a r^TT'r^T'r^A a 


144 2 8 


5968 


GGTTPPTTPn TTAPAAPPP 


R p n 
D D o u 


VjL-L. X X »^ X a LjVjL X AVjL, X AL-AAL-LxA V^oALjvjAv- L. 


144 2 9 


5961 


GGTTAPAart PATTHTTrr'n 


D O O X 


LiVjVjAvjAX vj LtVjLX AOL-XAL-AAL-QjA UXXCiAv-L. 


1443 0 


5959 


TTAflAArjnP A TldnCTTT'd 


C Q O 
D 00.<^ 


t-LxtjLjtjALjA (jVj»w i ALf V, i Al- AAL. Lr A CjU C_ i i (_ i A 


1443 1 


5951 


ATTPTTPPPP d PTTPATTnAP 


D O O ^ 


LjXVJAXoALr vtVjC X ALtV-I AUAAUtjA LKjCjCj ACjA 1 


14 4 32 


594 7 


ddddddnc' A JidAddTind 


3004 


I-AAvjVj X L-A tjViC- 1 AljL. X ALAALCzA tjACjmCjCitjr 


14433 


5944 


ddC^iCATTd A r*dTnjr*AAr* 


DO O D 


L. i X L.AAv3L» vjtav- X AvjL X AC- AAv-CarA v-ATGAGCG 


14434 


593 5 




DO o b 


X L. X CQj X CjIj QjCjC X AvjC i AC-AACCjA CTTCAAGG 


1443 5 


5 93 2 


TTGAAPPPP A ddAdAddA 


c; c Q "7 
D O o / 


1 LjL X C- X V-Vj IjIjC i A(jL- X ACAAC-LiA Lj(jLC i 1 CA 


1443 6 


592 6 


PPAPGAGA d dACCT'ddr' 

V-V.,i-lV_-VJ>iVJi-i V3 V-r^v,k^V^VjV„.k^ 


C Q Q 
D O O O 


VjVjV-LaviVjXij V7VarL.X AIjL.XALAAL.(jA X L. X 1 vjvs 


1443 7 


592 4 


APGAGAnp A ddddddAr' 


^ Q Q 
D OO 7 


/^iT'/-i/-«<^/-«/-«/~« i'V/^T^a/^/"wpa/^a A /^/~»rpoT'/^/^T» 
v»XvjkjL,lj<jVj (jvjL. X A(jC.X AL.AAC.0A VjL-iC,lCvji 


1443 8 


592 0 


dAddACCd d PPAPTTPPTT 
vJrt. V7 V_i-i. V- Vw. V V3 V^V-nV^ULV^U 


DO I? U 


ACivjACj X IjVj VjVjv- X ACiC- X AL.AAL.LjA CiLivj i C?L- 1 V- 


1443 9 


5917 


CACCCdCd A PTTPPTTGPTT 


5691 


am^^anr^ai^ rrir'Tarr'Tar'aar'/^a ni~*r^r*r'r*n^r' 

AVjV— AVjLjAvj VjVjv. X AvjV- X AL-AALvsA LjVjLLjLjLt X \j 


1444 0 


5911 


PPAPTTPPTT G PTTPPATTAP 

V-.V-..rt\_ VJwV- V/ VJ V-. U V-.\^rtiVJiAVj 


5692 


r'T'AT'nrian nrT"T'arT"Tar'aarT'a ar'r*ar«Tr^r' 

V- X A X VjLjAvj LtVjV. X AvjL X AL- AAL VjA AvtvjALj X CjLj 


1444 1 


5906 


PPTTGPTTPP A TTAGPPPriP 

V-V- VJ VJV- U v.- V— r\ LJxAVJ\», V.,v— VJv, 


56 93 


dcnnnr^^T^ rrr^'par^r^'T'ar^a aor^a /"^i/^ arr'ar^r^ 

vj^wLtVjVjL X A LjLjL X AL»L X AL^AALVjA VjLjAIjL ALjLt 


14442 


5903 


GPTTPPATTA G PPPnPPAf; 

VjV^ (J V« V^nU A VJ LV«V«VjV^V«.M.\,3 


DO I7rt 


L. X LtLtV-VjVjLj LjIsJtv^ 1 AVjjL. i AV-AAv^LjA lAXLitjiALrL 


14 4 4 3 


5899 


CAUAGPPP G PP AGAATIG 


5695 


V-AXXLXLjVj ^jVj^ 1 A^L- i AL-AALLjA LjVjLjL. 1 A i 


144 44 


5893 


CdddCAdA A TTGTTPTTAPA 


DO 270 


X Vj X ALtAL«A CtLtL. X Alj L. X ALAAL-CjA X L i CiVjC- vjVj 


1444 5 


5891 


GCCAGAAU G UCUACAAG 


5697 


CTTGTAGA GGCTAGCTACAACGA ATTCTGGC 


1444 6 


5887 


GAAUGUCU A CAAGCACC 


5698 


GGTGCTTG GGCTAGCTACAACGA . AGACATTC 


14447 


5883 


GUCUACAA G CACCUUCC 


5699 


GGAAGGTG GGCTAGCTACAACGA TTGTAGAC 


14448 


5881 


CUACAAGC A CCUUCCCA 


5700 


TGGGAAGG GGCTAGCTACAACGA GCTTGTAG 


14449 


5870 


UUCCCAA6 G CCUAUGCU 


5701 


AGCATAGG GGCTAGCTACAACGA CTTGGGAA 


14450 


5866 


CAAGGCCU A UGCUGCCA 


5702 


TGGCAGCA GGCTAGCTACAACGA AGGCCTTG 


14451 


5864 


AGGCCUAU G CUGCCAAC 


5703 


GTTGGCAG GGCTAGCTACAACGA ATAGGCCT 


14452 


5861 


CCUAUGCU G CCAACAGC 


5704 


GCTGTTGG GGCTAGCTACAACGA AGCATAGG 


14453 


5857 


UGCUGCCA A CAGCCGCG 


5705 


CGCGGCTG GGCTAGCTACAACGA TGGCAGCA 


14454 
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5854 




5706 




1 /I y1 C c 


5851 




5707 




144 56 


58 4 9 




570 8 






5845 




5709 


PfZGPAT'PP priPTarT'Tar'a arr'a 'vnnr*cnr'r* 


T A A c: Q 
Xfi^ Do 


5842 




5710 


PnPPflfiPA nnr^'T'apT"T'ar'a anr'a pr^r'Tr^ir^r'r' 


1 A A c: Q 


5840 




5711 


didC*ddC*dfi, f^fiPTaf^PT'ar'a ar^na aTTTT'Trrr* 


1 A A tf: n 


5836 


CGAUGCCG G CGCCCACG 


5712 


PGTGGGPG GGPTAPPTAPA APPA PPPPATPP 


1 A A CI 


5834 


AUGCCGGC G CCCArGAA 


5713 


TTPPTPPP rznr'T'anr'T'ar'a arr* a rr^r'f^rr'a'T' 


1 A A ^ro 

Xft ft O Z 


583 0 




5714 


mflPPTTTTi nnr'TanoTar'a arr'a nr^r^r'r*f-*r*r* 


T A A CJ 


5824 


CCACGAAG G CCGAAAPG 


5715 


PGTTTPGG GnPTAnPTAPA APf^A PTTPPT^nP 


1 A A C A 


5818 


AGGPfGAA A PGGPTTPTTr; 


3 / xo 




14465 


5815 


PPGAAAPG G PTTPTTnnrir; 


3 / J. / 




14466 


58 03 


TTGGGGGGA G PGAGTTT7GG 


c;7i ft 
z> / xo 


r^paar'TTT* r'r'r'T*arT"pa/^a Ar^r*a •T'/^r'r^/~«r^r«a 


144 67 


5799 


aaaACicciA g ttttgggpgg 


5719 


dr*dc*dni^i^ ppr^T'arT'nrar^a ar'r'a TTT'/^Tr^rT* 


1 y1 A Q 

X44 oo 


57 94 


PGAGTTTTGG G CdCZCnAC^C* 


Kio n 


/•^OTTTT^r^r^ /-^/-»/-^rp7v y-»/-irp7\/>-^7\ 7» i-i/^TV r^/^ TV A J^^f/^P" 


14469 


57 91 




1 z. x 


o i »jvjv3 X (jtj VjoL, i AvjL.1 At-AAL-vjA L.V3L.\_L-AAC- 


14470 


5788 




R 7 9 9 


'h.nr*r"vnnr^ rr'r^T'arT^ar^a ai^r'A t'v^r*r^r*r*r*r* 

tVjKjKj X VjVjij IjvjV- X X 0\jt«.V« vjv- t-.V_ 


14471 


5784 


aaccACCC a pppttpppa 


5723 


T'PPPappp nr^f^T'ar^r'T^ar'a ar^/^ a nr^r*^r*rTT^ 


144 72 


5773 


PITPPPAAG A TTGTTT7GAAP 


5724 


PT"Pr^aa<^a /^<^/^'T'ar^(^Ta*^aa/^r^ a c^TT^r^r^Ti^r* 


144 73 


57 71 


PPPAAGATT G TTTTGAAPAr: 


572 5 


f'Pfi'P'pr'aa nnr^'yar^r^T^ar^aa/^/^a aT"r^'T"T'/'!ii^r^ 


144 74 


5766 


GATTGTTTIGA A CAddACiCiCi 


3 / D 


nr*r"vr*r*^n f2(^i^'T'anr"T'ar'aao/^a Tr^aar^aTT* 


1447 5 


5758 


APAGGAGG G ITGPUITTTGG 


572 7 


PPAAAf^PA nnPTAnPT'apaarr'a r'r*Tr»r'r''T'r"T' 


T A A "7 C 
±44 / O 


5756 


AGGAGGGTT G PTTTTTTGGGTT 


ft 




14477 


5749 


TIGPTTTTTTGG G TTGGTTflAnP 


cTo q 

3 / ^ 17 


^/^TT'ar'f^a r^^r^T'a/^r^'paoaa^r*a /^r'AAAO/^a 


14478 


5746 


TTTTTTGGGTTG G TTGAGPGGG 


O / J U 


PPPPPTT'A rTT'T'ar'r^'T'ar'a ar^r* A r'Ar'r^r*«A a a 


T /I /I T O 

±44 / y 


5742 


GGT TGGT TG A G CCidCiCl TGG 


^7"^ 1 


dnj^ncrTT' r*rT"T'ar'r"T'ar*aarT'a Tr»A/^r^Ar^r' 


14480 


573 8 


GTTGAGPGG G PTTGGT7GAT7 


RV*^ 9 


A'pj^ Ai^r'an r'/^r"T'ar^<^'pa^^aar*r«a rT*r«r^'pr^Ar« 


T A A Q 1 

±44o± 


5734 


GPGGGPT7G G TTGA77GGAG 


O / J J 


PTPr'aT^^a rTT^Tarr^Tar^aai^r'a r'Ts.rr^r^rrr* 


T A A Q O 


5731 


GGP7TGGTTG A TTGGAGGP77 


O / J ** 


a/^PPTrr'a rTT'Tarr'Tar^a ar^/^A r^ar'/^a/^r^r^ 


T yi A o "a 
±44o J 


572 5 


T7GATTGGAG G P77G77GAAT7 


D / J D 


aT'TT'ar'a/^ f^r^^^T'ai^/^T'ar'A a<^/^a /^■y/^r^ATT^A 


144 84 


572 2 


T7nnAnr5P77 n T7nAa77riPP 


R "7 C 




144 8 5 


5718 


nriPT7rj77rjA a T7nppATTPa 


c; T O T 


i IjA X tjijC A Vj(jC i ACjjt- i AU AACCjA 1 C AC^AQjLL 


144 8 6 


5716 


PT7r;T7riAA77 a PP A77P a att 


T "3 Q 


AXXtjAXOO ijLji- i A\jL, i AL.AAL.tjrA AiiCAUALr 


144 8 7 


5713 


TTGAATTGPP A TTPAATTGATT 


O / J J7 


i\i.\^J\L tjLjv^ i AtaV_l Av-AALLjA LrLiLAliLA 


1448 8 


5709 


TTnPPAT7PA A ITnATinPTTA 


7A n 


T'af^oaT'f^a ^^^~•^'T'A/~•/^^r'A<^A a/^'o a •t'/~*a't'/^/^/^a 
X A(^L»A X t-A utov- i J\\j^ 1 AL. AACuA i vjA i CjtjL. A 


144 8 9 


57 06 


PA77PAATTri A TTnPTTATTPn 


C7A 1 


L.L»A i AvjCA IjIjL. X Aijt, 1 AuAAt^VjA CAT 1 CjATG 


144 90 


57 04 




O / ^ 


f~^f~* r^r^ T^'T'7\r^ /~*/^*^'t»a/^<^'T'a/^a a*^/~*a at**^ a ttt*/"* a 
ULrCvjAi ALj LtLtL. I ACjU 1 AL.AACLjA ATLATTGA 


144 91 


57 0 1 


A7 Id A7 7rJP7 7 A 7 Iddddddd 


D / ft ^ 


r^ccr^cr^CTs. /"•/^r^T'a/^r^'T'A/^A ao/** a a/~'oat'«^a't« 
U U C C Lt VjA vjVjL, i ALf v_ ± AC AAL. vjA AtiC A i CA i 


144 92 


56 98 


A7 7riP7 T A 7 TP d dddddl 7T 7P 




(^"^T^r^r^cr^r* f5/^/^'par^/""T"A/^A ao/^a /^Ai^A/^/^Arn 


14493 


56 93 


A7 7PGPGGG G T777PPPAfZf2 


D / fr D 


CC X k^Vj^jAA vjkjV, 1 AIjC i ACAACLtA CCCVjCoAX 


144 94 


5685 


GT7TTPPPAG G PAGAGTTGG 


^ 74 *C 


r*r*'h.r*'vr*'vr* r'^'i^'parr^Tar^aarr'a r^n^rvT'AA/^ 

I^VmmAL. X X o'jv-. i Akj\- X AU-AAv^VjA CXviVirVjAAC 


1 /I A Q C 


5680 


PAGGPAGA G TTGGAPAAG 


574 7 


PTTPT'PPA PPPT a pr'T' a r* a a j^r* a n^r"Tr*r^r"vn 

X X X V—k— A »j^jV^ X ALjV^ X AL. AAL.LjA X X ^^jV_ X Lj 


T A A Q C 

±44 y b 


5676 


PAGAG77GG A PA Ar5PP77n 


c;7/i ft 


a nif^<^'T"TT* nr^^Tiar^^^T^aoa a*^/^ a r^r^Aj^T'OTT' 

AwAkJOtw X X Lj kjvjL- X A\3tw X AV— AAk-*jA t-LACXCXLi 


144 97 


5672 


GT7GGAPAA G PP77GP77AG 


574 9 


r"ranr^ar2n r2nr^T'ar!r"T'ar'aar'r'a T'TT'T'/^r^Ar' 

X Ai>a\^A*.jo ljvj»V„ X AvjV L Av_AA^tjA X X Lr X L-L-At^ 


14 4 98 


5668 


APAAGPPIT G P77Af::rM7AP 


575 0 


LriAL-L-lALi LrLrL-lAt^t LAL-AALLrA ALjLjLI i Lj i 


144 99 


5663 


PPTIGPTIAG G TTAPTTGTTATT 


R7 c;i 


AlAL-AoiA Vj^L. X ALjL 1 AL-AALLjA X ALjL-ALjLt 


1 y1 C A A 

±4 D UU 


5661 


TIGPTTAGGTT A PTTGTTATTPP 


c;7 ^9 


vrtjA X A^_^kj X AlJV- X AV..AAl^V3A AC v_ X ALj^^-A 


14 5 01 


5658 


UAGGUACU G UAUCCCGC 


5753 


GCGGGATA GGCTAGCTACAACGA AGTACCTA 


14502 


5656 


GGUACUGU A UCCCGCUG 


5754 


CAGCGGGA GGCTAGCTACAACGA ACAGTACC 


14503 


5651 


UGUAUCCC G CUGAUGAA 


5755 


TTCATCAG GGCTAGCTACAACGA GGGATACA 


14504 


5647 


UCCCGCUG A UGAAAtJUC 


5756 


GAATTTCA GGCTAGCTACAACGA CAGCGGGA 


14505 


5642 


CUGAUGAA A UUCCACAU 


5757 


ATGTGGAA GGCTAGCTACAACGA TTCATCAG 


14506 


5637 


GAAAUUCC A CAUGUGCU 


5758 


AGCACATG GGCTAGCTACAACGA GGAATTTC 


14507 


5635 


T^UUCCAC A UGUGCUUC 


5759 


GAAGCACA GGCTAGCTACAACGA GTGGAATT 


14508 


5633 


UUCCACAU G UGCUUCGC 


5760 


GCGAAGCA GGCTAGCTACAACGA ATGTGGAA 


14509 


5631 


CCACAUGU G CUUCGCCC 


5761 


GGGCGAAG GGCTAGCTACAACGA ACATGTGG 


14510 
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5626 


TTniTfirTTTTr' cx pppanaaa 


57 62 




Xfi D X X 


5617 




57 63 


PPT'T'PAPP ppPT'arzr'T'ZiPZi APPa ttt' PTPPn 

V^v_ 1 1 Vj7/\kjjVj Vj^oV— 1 /AVjIw 1 /W^MMV^Lj^ i i. J. 1 OrVJTOr 




5608 




5764 


PTPPPPAP PPPT APPT'APA APPA PPTTPAPP 


J-ft DX^ 


5604 




5765 


PPAAPTPP PPPTAPPTAPAAPPA ni^cir'r*r*'v^ 


T A tl T A 


5601 


OjCXCWOCXCC a fTFTTrtf^ATTTT 

Vjv3V_U ^^VJ\_V_ c\ V,. U U VTVXnU u 


3 / o o 


AATPPAAP PPPTAPPTAPAAPPA nncciiiczr'r' 


X*t D J. D 


5595 


PCAPTTTTf^ A TTTTPr'Arr'A 


5767 


TGGTGGAA PPPTAPPTAPAAPPA PPAAPTPP 




5590 




5768 


TPPPGTGG GGPTAGPTAPAAPGA GGAATPPA 


14517 


5587 


AUUCCACC A CGGGAGCA 


5769 


TGPTPPPP PPPTAPPTAPAAPPA PGTPPAAT 


J-ft D J. 0 


5581 


PPAPGGGA O, PAGPAfiPP 


O / / w 


CiCic^cir^n, ppptapptapaappa tpppptpp 


n A T Q 

X4 D J. y 


5578 


PGGGAGPA G PAGPPTTPP 


5771 


cv^nanr^n ppptapptapaappa tpptpppp 




5575 


GAGPAGPA G PPTTPPGPTT 


5772 


^acacii^czn ppptapptapaappa tpptpptp 


X4 3^ X 




PAGPPTTPP G PTTTTGGTTTTP 




PAAPPAAi^ r'rT'Tar'<'"^Br'a A<^r^7i /nr^ar'/^r^rr' 


T A CO T 


5564 


TTPPGPTTTirt P TTfTPnTTnnP 


A. 


rTT'arT'aa r*r'r"T'arT"T'a^^a arr'a r'a ar'/^rioa 




5560 


PTTTTGGTTTTG G TTGGPTTGTTTT 


O / / ^ 


AAPAPPPA pppTarir'Tar'a arr' a r'aarr'aar* 


T A 0 A 


ZjZjO f 


PTiTTTTrinTTri P PTTf^TTTTTTf^P 


T *? C 




14 52 5 


D O D ft 




c; "7 "7 T 


f^r^TTT^aaa rT'r^T'arT^T'a/^A ar^/^a ar^/^/^a/^/^A 


14526 


5550 


GGPTTGTTTTTT P PAPPAZiTTP 


c; '7 'T Q 


aTTT^r^TT* rr' r^T" a /^T" a a a o/"* a aaa/^ar^^^/^ 


T A CO "7 
Xft 3.^ / 


5547 


TTGTTTITTGPA G PAATTPPGA 


57 7 9 


TPGGATTP PPPTAPPTAPAAPPA TPPAAAPA 


1 A CO Q 
Xfi 3Z 0 


5544 


TTTTGPAGPA A TTPPPAPPP 


"7 Q n 


r^ncTTTT'Ti rr^r'Tarr'Tar'a arr'a TTT'T'or^aa 


T A c: 0 Q 

±4 bz y 


553 8 


PAATTPPGA G PGPPT IT TPTT 


57 81 


ana annr^^^ riPPTappTapaarr'a i^rrinT^TTT* 


Xft 3 J U 


5536 


ATTPPGAGP G PPTTTTPTTGP 


*^7 ft 9 


PPAPAAPP pppTappTAPa arr'a riPTPrr'aT 


1 A CO 1 
X4 30 X 


5529 


PGPPTTT7PTT G PTTTTGAAPTT 


c;7ft 

3 / O J 


AGTTPAAP PPPTAPPTAPAAPPA AnAAPPPP 


T A CO 0 
Xft 33 Z 


552 3 


PTTGPT7TTGA A PTTGPTTPGG 


R7flA 


PPPAPPAP PPPTBPPTAPA arr* A T/^RA^r'A/^ 


1 A CO 0 
X^33 3 


5520 


PTTTTGAAPTT G PTTPGGPGA 


c;7n ^ 

O / O 3 


TPGPPPAP PPPTAPPTAPAAPPA APTTPAAP 


T A C 0 A 
Xfl 33 ft 


5515 


APT7GPTTPG G PGAGPTTGP 


57 8 6 


PPAPPTPP PPPTAPPTAPAAPPA PPAPPAPT 


1 A c: 0 C 
Xft 33 3 


5511 


PTTPGGPGA G PTTGPATTPP 


57 87 


PPATPPAP PPPTAPPTAPAAPPA TPPPPPAP 


1 A C 0 <^ 
Xft 33 0 


5508 


GGPGAGPTT G PATTPPPPTT 


57 88 


APPPPATP PPPTAPPTAPAAPPA ^dCTf^f^rT* 


T A c: 0 0 

X*i 33 / 


550 6 


PGAGPTTGP A TTPPPPTTGTT 


5789 


APAPPPPA PPPTAPPTAPAAPPA rT*'h.n,r*Tr*r* 

A^..AVjVjrkj^A X AV?^ X Ak- AA\- V7A VjiV—AVJ k« X V.. V7 


T A 0 fl 
Xft 33 0 


54 99 


PATTPPPPTT G TTTTPnATTnTl 


c-y on 


APATPPAA PPPTAPPTAPA appA 'Ar*r'r*r*'R.'vr* 

A^AX V^vjAA ^jVaV^ x Avj^- X Al-AA\-UfA AvsLtoVjAX vj 


7 A C 0 Q 

x^ 33 y 


54 94 


P PT TGT TT TPG A T TGT T A AGGG 


57 91 


PPPTTAPA PPPT a pr'T a a a rr* a r^r'aar'arr' 

^V-V— X X Av^ A LjO'V^ X >\LtV_ X AV— AA^^LjA V^LjAAL-A\jVj 


T A C A n 
Xft 3fi U 


54 92 


T TGT TT TPG ATT P TTAAPPTZAP 




r'TrTT'TTa rrT^T^arr^'par^a arr^a aT'r^r'a ar'a 

^-X^^V^L-XXA ^jVjv„ X AijL. X Av— AAVwOA AX ^VjtAA^A 


14 541 


Drt O J 




c; "7 Q "5 


(jCv^IuAL-A (jvjd ALtV-X AC-AAL-LjA v_H-CL.iiA 


14 54 2 


^A ft 1 


APPPAfiPTT P TTPAnPPAP 


R'7 OA 


k3 i Liv-V- i. V-A tjVjL. i A\jy^ L ACaAL-vjA AQ^k* i x 


14 54 3 


/ D 


GGTTGTTGAn P PAPAPTTPP 


C7 O C 


LrtjALj 1 Li X Ijj tjVjv-. 1 AvjL. X A\-AA\-IjA V- X L.AL,Av-C 


14 544 




TTPTTPAPPP A PAPTTPPTTP 


D / JO 


I^ALtLsAIj X (jr L»tat-X AVjL.X AV-AAV-viA X iJAV^A 


1454 5 


5472 


TTGAGGPAP A PTTPPTTPPA 


D / ^ / 


TPr'ar^r'ar* rTT'Tarr^r'ar^aar^r^B r^TTTT^TT^T^ 
X LjljAtjVjAw? lj(jV_ X AVjV- X Av_AAI_VjA X vjCv_ X L-A 


7 A C /I 






"7 Q Q 


L-CjAXLtAQjA X AQjCX AuAAt^CjrA (jCjALyVjAU i 


14 54 7 






C '7 O Q 


r-i A nT"T'r~"f~' A r^r^/^rpAr^/^npA/^A A A <^ A/^ ATi/^r* A 
vjALj X X V-LtA LjLjL. X ALjV- X AL. AACLrA LiAVjA X VjVjA 


14 54 8 


54 54 


PTTPATTPPA A PTTPPTTPPTT 


conn 


APPAPPap r'pr'Tarr^TAr'aar'r'a Tr^r'aTr^ar* 

AV^ IwAljVjAlj l3UrV- X Aur\.. X AV- AAL.V7A X V.L7A X VjAo 


7 A C A 0 

±4 34 y 


544 7 


AAPTTPPTTP CZ TTAPAPAPP 




OPTPTPTA ^/-i/-trp Ar'/^f-n A /^A 7\rT^ A r^A/^*^ A/~"T"T' 
vsL^ X V- X L. X A ^jLtL. X Aljv. X AL. AAL^VsA LJAVsLvAv? X X 


7 >! c c n 
x4 ddU 


544 0 


GGTTAGAPA P PPTTPPPTTP 


t^Q no 

Do 


r^APPPAi'^p r'Pr'Tar'PTapaar^/^a Tr^Tr'Tarr' 

\_A^-3VjLyAVjij IjkjV- X AvjV», X Al-AAV-IjA X ^ X L. X AL. 


7 A C C T 

X4 33X 


5432 


GPPTTPPPTT G TTPGGGGATT 


5803 


ATPPPPPA PPPTAPPTAPAAPPA ^(^n.n.AnrT' 

AX \_\^L-V^kjA VJvjV^ X A^jV^X A^AAlwVjtA AvJ^JOAVjr^jV- 


T A C C 0 
Xfi 3 3Z 


542 5 


TTGTTPGGGG A TTAAPAPPP 


J o u *± 


ppr^TPTTa rTT'T a r^T a r* a a r^r* a or^r^rr'ar'a 

Vjrfjlw X LjX X A Vjijl^ X Akj^.-X Ak-AA^wOiA iwV-^„^_^JA^_A 


7 A C C 0 
±^ 333 


54 22 


PGGGPATTA A C^'h.ClC^C'n.n.O 


R ft n R 

3 O U !3 


vjv-^^jvj^.- X \j vjljv- X ALs*.- X A^wAAlwljA X AX l^L-L-t.^(>jj 


14 554 


5419 


GGATTAAPA G PPGGPTTTTP 


c Q n 
3 o u o 


paappppp rT'PTarr'Ta na ar'r"' a Tr'T^TaTrr^ 

oAAVjV-^ljVjr OvjL- X ALjV— X Ak_AAL,L3A XVjXXAXL,v- 


T /I c c: c 
X fi 3 3 3 


5415 


AAPAGPPG G PTTITPPPGG 


5807 


PPPPPAAP PPPT APPT a p A a rr* A r'r'r'r"T'r"T"T' 

VjOV— X ALj^ X AL-AA*v-^jA X X X 


X 3 3 0 


5406 


PTTTTPPPGG A PA AG AT TG A 


conn 


TPATPTTP PPPTAPPTAPA a^r^a r^r^c^rT* a an 

X \-AX X X VkJ^v- X Al3lw X Av_ AA\— A L.l_la\7uAALT 


T A C C 0 
X433 / 


5401 


CGGACAAG A UGAUUCUG 


5809 


CAGAATCA GGCTAGCTACAACGA CTTGTCCG 


14558 


5398 


ACAAGAUG A UUCUGCCC 


5810 


GGGCAGAA GGCTAGCTACAACGA CATCTTGT 


14559 


5393 


AUGAUUCU G CCCACAAU 


5811 


ATTGTGGG GGCTAGCTACAACGA AGAATCAT 


14560 


5389 


UUCUGCCC A CAAUGACC 


5812 


GGTCATTG GGCTAGCTACAACGA GGGCAGAA 


14561 


5386 


UGCCCACA A UGACCACG 


5813 


CGTGGTCA GGCTAGCTACAACGA TGTGGGCA 


14562 


5383 


CCACAAUG A CCACGCUG 


5814 


CAGCGTGG GGCTAGCTACAACGA CATTGTGG 


14563 


5380 


CAAUGACC A CGCUGCCU 


5815 


AGGCAGCG GGCTAGCTACAACGA GGTCATTG 


14564 


5378 


AUGACCAC G CUGCCUGU 


5816 


ACAGGCAG GGCTAGCTACAACGA GTGGTCAT 


14565 


5375 


ACCACGCU G CCUGUCGU 


5817 


ACGACAGG GGCTAGCTACAACGA AGCGTGGT 


14566 
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537 1 




D O X O 




14567 


b o o o 




5819 


TTnppTnA finr'TAnr'TAr'AApnA RAPAnnr'A 


14568 


D-3 b J 


r'TTrr^TTr'Zin n r'aaiTarr'r* 


5820 


fimTATTrJ rinPTAriPTAPAAPriA PTrJACnAP 


14 569 


D J D U 


i^Tir'annPA a TTivr'nr'r'zriTT 


5821 


APPnPnTA rjnPTAnPTAPAAmA TGPrTGAC 


14570 


DO D O 




DO ^ ^ 


TOAPPfiPn fifiPTAflPTAPAAPrJA ATTfiPPTG 


14571 






DO^ O 


TPTflAPPn nnPTAnPTAPAAPGA GTATTGPP 


14572 


Do Do 


azvTTzvpf^r'r^ n iir'ananr'TT 


D O ^ ^ 


AHPTPTnA nfiPTAfJPTAPAAPflA PnPrJTATT 


14573 


c: ^ A T 


pf^TTnariA r'Tinrr'Zinn 


582 5 


PPTflfJPAn nflPTAnPTAPAAPHA TPTGAPPG 


14574 


5344 


TT/^ai^arT'TT r* r*r*Ts.r*r*'h,r^r* 


DoZ O 


pnTPPTfin nnpTAfiPTAPA APnA ArtPTPTnA 


14575 


o 






ArinTnnpn fznPTAnPTAPAAPf^A pPTf^nPAR 


14576 






CQO Q 
DOZ O 


riTAnnTi'Sf^ finPTAnPTAPAAPfiA fiTPPTonp 


14 577 


5333 


T\.r'*r*T\.r*r*r*/~' a /^r^TTai^TR/*' 


C Q O Q 
DOZ y 


PTAPTAflP PPPTAPPTAPA APrSA f'STJPfZ'TPPT 


X*± D / o 


C "3 O Q 

DO ,<5 y 




D O O U 


nnTTjPTArt pppTAHPTAPAAPrjA Af^nTrinpn 


14 57 9 


c "3 o c: 
DO ^ D 




C Q "3 T 
D C3 O X 


pPTrinn'T'f^ nnPTAriPTAPAApnA TAfiTAnnT 


14580 


cr "5 o 1 




C Q "3 O 
D O O Z 


PAPPTTinn nnpfAriPTAPA APr^A ppTAHTAn 


14581 


5317 




D O O O 




14 582 


5315 




D C3 J 


PTPAPPAP PPPT APPT'aPA APPA APPT'PPP'T' 


14 58 3 


Do X X 




D O o D 


ruTPpnTPA nnPTAnPTAPAAPriA pa^pappt 


14584 


53 08 


ULtI-ULjIjUIj a CtjAt^L-UCk- 


C Q "3 ^ 
D O O O 


r*r*Ts,r*r^'vr*r* p<^p'T'b*^ptapa APfiA PAPPAnPA 


X^x D O D 


tr T n 
DO U D 


TT/T^TTr* Ar'T' A r~*r'TTr'r' Ar*r» 

ULjVjrULaAVwL^ A \_V_U^_.*wA\j'j 


C 53 "3 "7 
D C5 O / 


Pprpz-tpTvpr* PPPTAPPTAPA APf^A PPTPAPPA 


14586 


dz y / 




D O O O 


TPnnPTflA nnPTAnPTAPAAPfiA PTC^AnnT 


14587 


C^ Q'^ 
D^ J70 




DO O 7 


PATflTPntTi nrjPTAnPTAPAAPnA TGAPPTGR 


14588 




r*nr*^f^r^f^r^ a oatt<^(^att/^ 
(jUvJALTL.L.ur A UAUtjLIAUv? 


ca A n 


paTnPATn rinpTAnpT'APAAPf^A pnnPTnAP 


14 58 9 


CO D "7 




CQ A 1 
DOfi X 


/tSAPATfiPA nfiPTAnPTAPAAPriA CXTC^O^CTCl 


14590 


CO Q C 
DZ O D 




D O ft ^ 


ATnAPATrt pciPTAnPTAPA APriA ATriTPnnp 


14 591 


CO Q 7 
DZ O O 




584 3 


TPATPAPA PPPTAfiPTAPAAPnA nPATClTPd 


14592 


CO Q T 
DZ O X 


Ar^ATTr*r'ATT r* TTr*ATTr*ATTr' 


c: Q A A 
D O fi f± 


PATPATPA PPPTAPPTAPA APHA ATPPATPT 


14593 


CO O Q 
dZ / O 


TTrT'ATTr*TTl^ A Tir* ATTr*TTATT 


C£3 A C 
D04 D 


ATAPATPA PPPTAPPTAPA APriA nAPATPPA 


14 5 94 


CO O C 
DZ / D 


nTTr"TTr«ATTr* A TTr*TTaTTTTTTr* 
AUVjUL.au V3 A UvjUAUUUVj 


Cfl A ^ 
D04 O 


PAAATAPA PPPT APPTAPA APf^A PATPAPAT 


14595 


COOT 
dZ / O 


r^T7<^ ATTr^ ATT r* TTATTTTTTf^'/^TT 
LiUV^AUo^AU \j UAUUUkjtjU 


C ft A "7 
D O fl / 


APPAAATA PPPT APPTAPA APPA ATPATPAP 


14596 


52 7 1 


r"* A T Tr^ A T Tr^T T A T TTTT Tl^/^T TTT A 

vJAUtjAUtjU A UUULjvjUUA 


C ft A Q 
D O ^ O 


nPAAPPAAA PPPT'APPT' APA APPA APAT'PAT'P 


14 597 


52 66 


T T(^T T A T TT IT T/^ TTClT^nrLT^rT* 

ULjUAUUUvj Vj UUAUviVjolj 


Q A Q 
Do ft y 


PPPPAT^AA PPPT" APPT APA APPA PAAATAPA 


14 598 


C O £: "2 

D-s bo 


ATTTTTT<^f^TTTT A nr'e^f^/~*n(^n 
AUUULjk^UU A UVjVjLKjUoU 


C ft c n 
DODU 


l^C^'^nnC'r*^ PPPT APPT APA APPA AAPPAAAT 


14599 


52 58 


OTTTTATK-V^l^ TT/^TT/^TT/^ A/^ 


eft CI 

DodX 


PTPAPAPA PPPT APPTAPA APPA PPPATAAP 


Xrk O U U 


CO c ^ 
DO 


UAUv^LtIJuU t» UvjUtiAvjIjrtj 


CQ CO 
DO DZ 


PPPTPAPA PPPT APPT APA APPA APPPPATA 


14601 


5254 


UtjtjOljUvjU kd ULiACjtjtjUvj 


C ft c o 
DODO 


PAPPPTPA PPPTAPPTAP A APPA APAPPPPA 
V^A(_\_\_ X yjKjK^ X Aval— X i\\^l\£\\^\J±\ £\\^I\\^\^\^\^I\ 


Xrt O U ^ 


524 8 


r^TT/^T Tr^ A/^/^ <^ TTO A ATT/^ A 

CjrUQjUCjAvjtjj \j UtjACAUUA 


C ft C /I 

DO d4 


Tr'AT/^T/^A r»PPT Af~T^T AP A APP A r^r^T"!^ A P A P 


Xft O U O 


CO /I c 

dz4d 


'Xlf^TKC^r^r^lir* a fATir^ATTTTTT 


C ft c c 
Do D D 


AAATPATP PPPTAPPTAP A APPA ^*T^^^'C"Vm^ 


14 604 


CO >l "5 


Avit^fjULrAL- A U UAU U U U Ij 


C ft C £ 
DODO 


PAAAATPA PPPT APPT APA APPA CWr^JSCCn^ 


14 60 5 


c o >i n 


IjUtjAv^AUv. A UUUUL3V7AL. 


CQ CO 
DOD / 


PTPPAAAA PPPTAPPTAPA APPA PATPTPAP 


14606 


CO o "a 
dZ o o 


^JAUUUUV^v? A ^VTVal^UV^V^U 


Cn CQ 
Do Do 


APPAPPPP PPPTAPPTAPA APPA PPAAAATP 


14607 


C O "3 n 


TTTTTTr*r~» Arr* C* C*^ 1(^(^1 MS. CT* 


Cft C Q 
D O D ^ 


PPTAPPAP PPPTAPPTAPA APPA PPTPPAAA 


14608 


CO O 'J 


^"'r^r^TTr'mTA r* rr^TTATTAr'A 

VjLjk_U^L.UA \j \^\^\Ji\\JiW^i\ 


DODU 


TPTATAPP PPPTAPPTAPA APPA TAPPAPPP 


14609 


CO T Q 

D^i X y 


o/^TTA*^/^/^TT A 1^^s^^T!L^*^*^^^* 
L-k.-UALj^-\wU A UAV^AVj^wAvj 


Cft ^ 1 
D O O X 


PTPPTPTA PPPTAPPTAPA APPA APPPTAPP 


14610 


5217 


TTAr^/^/^TTATT A A 1^ Ar""/^!^ 


c ft o 

Do OZ 


c*nr*^rir^ci ppptapptapaappa atapppta 


14611 




/^r^TTATTAf"' A <^ A/~T'/'l/^TTf^ 


Cft 

D O O O 


PAPPPPTP ppptapptapaappa TPTATAPP 


14612 


CO n Q 
bZ Uo 


r^7\r^ r^7\ rini^ TT/^TTTin!/^/^/^ 


C Q <C A 
DOOffe 


PPPPAAPA PPPTAPPTAPAAPPA C*C*C"VCXC*^CX 


14613 


5206 


GCAGGGGU G UUGGCCCG 


5865 


CGGGCCAA GGCTAGCTACAACGA ACCCCTGC 


14614 


5202 


GGGUGUUG G CCCGUGUA 


5866 


TACACGGG GGCTAGCTACAACGA CAACACCC 


14615 


5198 


GUUGGCCC G UGUAGCGU 


5867 


ACGCTACA GGCTAGCTACAACGA GGGCCAAC 


14616 


5196 


UGGCCCGU G UAGCGUAG 


5868 


CTACGCTA GGCTAGCTACAACGA ACGGGCCA 


14617 


5193 


CCCGUGUA G CGUAGGCU 


5869 


AGCCTACG GGCTAGCTACAACGA TACACGGG 


14618 


5191 


CGUGUAGC G UAGGCUUU 


5870 


AAAGCCTA GGCTAGCTACAACGA GCTACACG 


14619 


5187 


UAGCGUAG G CUUUAGCC 


5871 


GGCTAAAG GGCTAGCTACAACGA CTACGCTA 


14620 


5181 


AGGCUUUA G CCGUGUGA 


5872 


TCACACGG GGCTAGCTACAACGA TAAAGCCT 


14621 


5178 


CUUUAGCC G UGUGAGAC 


5873 


GTCTCACA GGCTAGCTACAACGA GGCTAAAG 


14622 
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517 6 




D O / rt 


Vj X ^7 1 ± VjrkjV^ i /A.VjV^ 1 >\V_,i-i/iV^Lj>\ /W_VjrVjV_ 


1 A O "a 
Xft J 


/ ± 




OO / Z> 




14 624 




T Tr*T tr* a r' a f"* a rrrrTr^r'Ar^a 


D O / D 


X Vj X Vjvji-i/AVj VjVjV_. X i^VjV^ X rtV.-^/-ii-iV-Vjx-i Vj X V_ X V—Z^V—^ 


14 62 5 


"a 


ar^ar^TTf ir^i^ a /^rtttttt/~'rtt 
U U \w k^/iUUUvjAU 


Do// 


AX L.AA/\1 ur VjVjL. X /^v?^ X A(y./\A^VjA WtVj-MAVj X Vj X 


Xfs o ^ o 


DXO ± 


T^CTnicr'T^r' a TTTTTTr'aTTr'O 


5878 


VjVJnX ^.nnn VJVJV» X i-l\jV_ X A^-rvlV^Vj/^ vj X VjVj/vLVj X 


14627 






C Q 'T Q 
DO / 27 


X V-Vj X \J\J\yr\ VJVJJ^ X «.Vjv_ X jn.\.^~n±\K^\jJ^ V.J-irtrt X vj X Vj 


14628 


D J. 3 X 


TTTTr'aTTr*r'r^ a cf^'Aunrr'n 

U U U k_ V_ V_ A V_ vji-i U LtvjVjVj 


Q p n 

D O O U 


V^V^V^V^/^X V-Vj VjVJk- X /-i.Vj\_ X AV-./viV^VJ/4 VjrV3Vj/-i X V-J-lrt 


Xfi O ^ 7 


c;i A ft 




R R 1 

D O O X 


papppppa nfiPTanpTzxPZiapna PGTnrtrtzvT 

V_rtV^^V^V^^r\ VjVjV— X «.V3V_ X raV_>^AV_\j^ V_Vji X VjVjVji-i X 


14 63 0 






C Q Q O 


AnnPTPPZi finPTanPTZvpiiapfza ppppaTPG 


Xfi O ^ X 


3±J / 




DO O 3 


nriPTPann cznPTanPT'apaapnzv Tppapppp 

VjOV_ X V^>vVjVj VjVjV- X /\vjV-. X /W_>\/\V_VjJa X V^ V^AV^V_V- ^ 


Xfc O.J4& 






Doofl 


pnppannn csnpTanpTapaapr^a TPannPTP 


Xft 0^ ^ 




r^arTT'rn'Tr' r* /^r'r*ar'ar*TT 


C Q Q c: 
Do o D 


ar^T^^Trr'ri ("ii^PTaj^PTapaaPi^a r*^n.nr*r^r* 


X^O jrt 




r*r^r^r^inr^r* c 0 a a r~T ir^ t t 


c: Q Q ^ 
D O O D 


apapT'P'TP pppT'appT'apa appa cr^r^T^c^rT^r^ 


Xft D J D 


5X21 




c: D Q 
D O O / 


ppapaPTip ppPT'appT'a pa app a r*r^r*r*r*'h.r*n 

^K^±\\^Pi\j 1 Vj VjIjV_ i M,VjV_ 1 i^V^/'VH.lwVj/^ VjV_VjV_V^>\VjVj 


Xfi D J D 


5119 


T Tr*i^ A ^ a r^xir*'\'\nr^(~*'X'\ 


cr Q Q Q 

Do o o 


Ar^r^r^ar^ap pppTAPPT'a pa APP a c^t'C cr* cc a 

Akj V^ V_/\k_rt.Vj VjVjt- i >i,Vj*w 1 /\^_i-itt.V_Vj/\ Vj i Vj\_VjV_V_/\ 


T A Ca "7 
Xfi 0 0 / 


5116 


i^r^ ^ A A /^T T f~* iif^f^t^'mr^r^ 
v_t3UAL>Av_U ULjCat-UUtjtj 


Q Q Q 

D o o y 


r^r'AArr^i^A rr^i^T" Ai^r^T" A A A r^r^ A Af^'TT^TT^r^r^ 


T A <^ "3 Q 
Xfi 0 J 0 


5113 




5 8 90 


AXAL,v^AAVj LjVjL. i AVjl„ i>\v_>\/\L-oA L- A^_/\Vj 1 


n A ^: "5 Q 

xft t) 0 y 


5108 


r*iir*r*r^'mr* r* TTATTf^ntA/^ 


c: Q Q 1 

D o y X 


/""par^/^aT'a f^r^f^nnar^O'T'aoaB^^r'a *^a ar^/^r'ar^ 

Vj X AVjV„ A X A VjVjI^ X AVj V- X Av„ AAV^ Vj>\ \.^i\t\\j\^ 


1 A <^ A A 
Xft Oft u 


5106 


/"V^ r^T TT T/r»OT T A TT^/^T T A /^/^ A 


D o zfZ 


rp/-i/-irp7\/->/-i7v /— t/-i/^TnAr~'l^'T'A/^A Al^l^A Al^^A T\Cr^r^ 
1 VjVj 1 AVjV^A LjLtL- X AVjL- X A*^AAV^VjA Al^^^AAVjV^^^ 


1 A <C A 1 
Xft 0 ft X 


DX U4 


r^TTTr^r^TTATT r*iJ7n^r*Ts.r*r* 


C Q Q 

D o y J 


V_L. X VjVjX AVj VjVjV^ X>\VjV^ X/W^A/\V^Vj>i. £\L£\\^y^±\t\KD 


1 A <^ A 0 
Xft 0 ft ^ 


oX U X 


r^i/^TTATT/^r'TT A r't^T^/^ClTRr* 


Doy^ 


r*^T^r*r*n^r*r* rT'/^T^ar*r"T'ar'aa<^r'a ar'<^aT'ar^r' 

t-X AV_U.XIjVj VjVjV^X AVjUX AL.AAv^VjA AVjV^AXAV-L. 


1 A*; A "3 






C Q Q C 
DO J7D 


X V_^l_V_ Li\ VjvjV_ X i-iVJ^ X i-iV_J-SJ-l\_Vji-\ V_ X VjVj X ^VjV_ 


14 644 


cn Q T 
DUO / 




DO 


ru^anaaaa f^nPTai^PTapaapna c^cnnnT^ 


Xffc Oft D 


CAT? 


TTTTTTr'TT/^r'TT r* r^r^TTr^rTTTTr* 


Do y / 


r'aar^r'arr* nnr^Tarr^Tar^aap/^a ar^r^a^^aaa 

L-AAvjV-AVjVj VjV3V_ X AVjV_ X MV-,Mrt.v_Vj/4 AVjVjAVjAMM. 


T A ^A 
Xft Dft D 




TTr'/^TTrr^r'TT r* OTTTTr^r'TTr'TT 


c: Q Q R 
D O O 


apappaap pppTappTapaappa anppanna 

>iVj/^ V^ V_>4M Vj Vjij V^ X i-VVj V L i-l V^i-ii-i*v- Vj A AVj Vj *w A VjVjA 


1 A A "7 
X*± Dft / 


DUO O 




O O 2? 27 


riTPPPapa nnPTanPTapaappa paappapn 

Vj X V_ V^ V_>\Vj/A. VjVjV_ X M.VjV_ X r\\^J-\±\K^ V_J-iA.\jV_>iVjVj 


14 64 8 


DUoX 


nf^TTr^irif^r* a r'aar^aar'iT 


c Q n A 
D U U 


aPT'T'p'T^p pppTapPTa Pa app a cc^r^tiCi'h.r^r' 

X. X^^l iVj VjVj*^ X /\Vjv^ X /4V^>iM.V^Vji-i k-v„^Avj>\V_*^ 


T A A Q 
Xft 0 ft J7 


DuD4 


/^ar^aa/^aa TT/^r*!i^r'aTTr' 

onV..AA\jAA Uv7UVj\JA.U ^ 


C O A 1 

Dy UX 


(~*i\.'T'r*r^r^r* a r'PPfapp'papaappa tt'pt'T'P'T'p 

VjAX V3V-V_^.^A VjVj^ X AVjv^ X AV^AAV^VjA XXV^XXVjX^ 


Xft 0 D U 


c: A c n 
DuD U 


A<v7AAvjUv7Vjr ^AUL.UAUVj 


Dy u^ 


PATapaTP pciPTappT'apaappa ppaPTTPT 

V«.,AX AVjAX Vj Vjvjv^X/\v7k^X Av^AAV^VjA V^L^Al^XXV^X 


Xft 0 D X 


DU4 O 


a ar^TTf^ri/^/^ a TTr^TTaTTr^TT/^ 


COAT 

D y u J 


papaTapa pppfappTapa appa r*r^r^r*Ts.r^'w 

V__/\V^ A X AVj/\ VjVj*^X/\vjV^ X/\V^/\M.*^Vj/i Vjl^V_V_>i\w- X X 


XftO D^i^ 


5044 


1"!/^ A T T/^T T A TTr'TTr^C"?/~'TT/^ 


5904 


VJAtw L. V^ AV^ A vjVj V^ X AVj V^ X Av^ AAl^ Vj A AVjA X VjV^ 1- 1- 


T A tf: T 
Xft 0 D J 


504 2 


r^/^ATTr^TTATT TTr^/^/^T 7/^ A/~* 


C Q A C 

Dy U D 


V_ X L,Av^L.L.A VjVjV^X AVjV^i AV^AAV^VjA AXAVjAXVjL- 


T A C A 
Xft D Dft 


503 8 


r~TTA7T/^TT^/^ T T^^ A /^(^/^/^T T 

I^UALKjUCjCj Vj UtjACjtaUUU 


5906 


A(jVjV-C i v-A VjVjV_ i AVjt- X AL.AAU VjA Uv^AL.A X AVj 


X^dDD 


503 3 


TJI~*/~*r*n/~*T\/^ O/^TT/^TTOAA 


5907 


1 X vJAV-AVjvj VjtjV^ i AvjL. 1 At^AACVjA L. 1 (JA^i-L, A 


1 A £ C £ 

X4 b Do 


502 9 


UCjACjCjC-CU Vj ULtAALtA(^A 


5908 


i\j X V- 1 1 (JA VjvjV- 1 AvjV- X At-AAUvjA AvjVjC^ i t,A 


X4bD / 


5023 


r^TTr^TT/^ A AO A O A r'/^rH'Tr*!^ 


C Q A Q 

Dy u y 


n/^AOOOTio oooTAOOTa oa Aoo a f^FT'oa oao 
vjVjAvjvjVj i vj VjVjV- 1 AvjV>, i Av^ AAv-VjA v_ X i CAV-Avj 


1 A £ C Q 

X4 b Do 


5021 


LiUQjAAOAC a V_CL.UCCL.A 


D y xu 


i VjVjVjAVjVjVj VjVjt- i AVjL. i AL- AAUVjA Vj X U X X V_AV„ 


T A C Q 

X4 0 D y 


DU±U 


r^ir^r^fTi^r^Ti a /^tto/^ a/^ att 
L,LH-L.t-.AtjA A L.U^^v„AvjAU 


D yxx 


A X V^ X tjVjAvj VjvjV^ X AVjV^ X AV^AAk-VjA X X VjVjVjAVj 


T A tfC A 
Xft 0 D U 


5003 


AA/^T/^/^A/^ a nrT*nr*r^jr* 
AAL.UL.vJA(j A UuIjUCv^U^j 


Dyx^ 


oaooaooa o a o i ■ a o a a oo a ot^oo a /""T" r 
UAvj(jiA^VJA Vjvjt, i AxjL. X AV_ AAV„VjA ^XVj^AVjX X 


1 A £ CI 

Xft b bx 


C A A A 
DUUU 


Uv„vJAvjAUlj UV-L-UvjVjV-A 


cot "a 

Dyx J 


TT* o o A no A oooTaooTaoaaopa oat'Ottio a 

X ijV^ ^ AVjVjiA VjvjV^ X AijV. X AL. AAV^VjA X V. X 


Xft 0 0^ 




UviuUCu.ULi ur L.AVjAAo(jV3 


D yx4 


rT^f~"Ttrpftrnr^ r*C^(~frn a O (T A O A A OO A OaOOaPOa 
V^l^t- X X ^ X VjVjv, X AVjv^ X AL-AAk-^jA VJAVjVjAV-V-A 


Xft b b J 


ft y O CD 


/^r^a/^ a ar^r^ r^aaor^OTT/^ 
VjV,AVj/irt,LjL3 Vj» ^^AAV^V^V^UVj 


D y X D 


CTs.nr^r'^^r' ppp^appTapaappa r^cv^r^'var* 

V^J^VjVjVj X X Vj VjVjVw- i AVjV., X AV^AAV>,\jA V^Vw X X V^ X VjV^ 


Xft 0 Dft 


^ y O J 


r^aarTTT^a a rr'^'TTn/^TTr' 
VjAAo^V-jvj^-A a I^v^V-UvjVjU^j 


D y X D 


OB oo a nor* oooTaooTaoaaooa 'T'PPPP'T'T'P 

V_ AL. V^ AVjvjVj VjVjV-X AVjV^ X AV^AAVw^VjA X VjV_ V_Vw. X X V_ 


1 A c: 
Xft ODD 


A Q1 1 

ft y / / 


/^a ar^r^r^T/^ TTOTTaTTTTr7a 
v.-AAv^v^<^LHj Vj ULtUAUUUA 


Dyx/ 


T'aaaT'aoa oooTaooTaoa aoo a oaoooTT'O 

XAAAXA'^A VjVj*^ X AVjL-X AV^AAV^VjA V^AVjVjVj X X Vj 


Xft D 0 0 


4 97 5 


A (^/^r^Tir^LT'T T r* TTAIITTTTAr'*^ 

AL-CCULKjU UAUUUAvj<j 


D y X o 


ooT'AAAT'a oooT'aooT'a oa aooa aooa^^i/noT' 
t^L-iAAAXA VjVjV- X AV3V_ X Al_AAV_VjA AV^V^AVjvAjX 


T A C7 

Xft b b / 


A. Q "7 1 

ft y / -5 




D y X y 


TappTAaa pppTapPTapaapna 'h.n'L.C'n'^njn 

1 AV_ V_ i AAA VjVjV_ X AVjV- X AV^AAV^ VjA AVvAv^V^^AVjVj 


Xft D 0 0 


>1 Q T 

4yb / 


<^TTaTTTTTTa/^ 111^ "Af^ r'/^/T^ 

VjU AU U U ALt ur U AAL>L.V-l.ij» 


Dy^ u 


oooooT^Ta nooTaoofaoa aooa ot* a a a T a o 

V^VjVjVjV. X X a VjVjV^ X AVj^ X AL.AAV^VjA \^ X AAA X AL. 


1 A ^ ^ Q 
Xft b b 27 


4963 


TTTTAC5GtTAA G CCCGCAAC 


5921 


GTTGCGGG GGCTAGCTACAACGA TTACCTAA 


14670 


4959 


GUAAGCCC G CAACCUAA 


5922 


TTAGGTTG GGCTAGCTACAACGA GGGCTTAC 


14671 


4956 


AGCCCGCA A CCUAACGG 


5923 


CCGTTAGG GGCTAGCTACAACGA TGCGGGCT 


14672 


4951 


GCAACCUA A CGGAGGUC 


5924 


GACCTCCG GGCTAGCTACAACGA TAGGTTGC 


14673 


4945 


UAACGGAG G UCUCGGCG 


5925 


CGCCGAGA GGCTAGCTACAACGA CTCCGTTA 


14674 


4939 


AGGUCUCG G CGGGCGUG 


5926 


CACGCCCG GGCTAGCTACAACGA CGAGACCT 


14675 


4935 


CUCGGCGG G CGUGAGCU 


5927 


AGCTCACG GGCTAGCTACAACGA CCGCCGAG 


14676 


4933 


CGGCGGGC G UGAGCUCG 


5928 


CGAGCTCA GGCTAGCTACAACGA GCCCGCCG 


14677 


4929 


GGGCGUGA G CUCGUACC 


5929 


GGTACGAG GGCTAGCTACAACGA TCACGCCC 


14678 
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4 92 5 




593 0 


GPTTPPTZ^ riripn-'AriPTZXPa APPa PAPPTPZIP 


1 A ^ '7 Q 


4923 




593 1 


PTPPTTPP PPPTAPPTZXPZX APPiSi APPAPPTP 


± *t D O U 


4 918 


rRTTArPAA C fAPATTPPr 


5932 


nrxcxiijvcwc^ c!.cxc^Ti.n.r"vi:::i.cii.Ti.cciT^ ttpptapp 

\J\jKD.t\ X X <0 wVjL- X /-iVj^ X i-iV— >^-f-\.^V»j/\ X X VJVJ X /-i^'kJ 


T /I Q T 
J-fi O O X 


4 916 


ITAPPAAOP A PATTPPPfiP 


5933 


GPPPPATG GPPTAPPTAPA APPa PPTTPPTA 


X fi D O <i 


4 914 


PPAAfiPAP A TTPPPnPr;TT 


5934 


Tii^CCXCCmCXI^ PGPTAPPTAPZi APPA PTPPTTPP 


X fi D O J 


4909 


CACAUCCC G CGUCATTAG 


593 5 


PTATGAPG GGPTAGPTAPAAPGA GGPATPTG 




4907 


PATTPPPGP G TTPATTAGPA 


593 6 


TGPTATGA PPPTAPPTAPA APPA CinCinCl'^'VCl 


D o 3 


4 904 


PPPGPGTTP A TIAGPAPTTP 


5937 


GAPTPPTA PPPTAPPTAPAAPPA PAPPPPPP 


Xft D O O 


4 901 


GPGTTPATIA G PAPT7PAPA 


5938 


TPTPAPTP nx^n^'^cir"V'L.r'ii'L.c*a'h. tatpappp 


1 A <^ Q T 
J. ft DO / 


4899 


GTIPATTAGP A PTTPAPAPA 


3 j7 J 17 


TPTPTPap rirxcv'^cir^'^n'^'h.r'fz'^ i^pt^tprp 




4895 


TTAGPAPITP A PAPAGGAP 




PTPr"mTn /if^/^TA/^r^T'Ar'aar'rm f^Ar*TrT^A 


1 ACQ Q 


4893 


GPAPTTPAP A PAriGAPPn 




y^\3\j±\^\^±\j X^tljL- X/ll_Aft.L_vjA \jXvjAvjXv3l_ 


1 A C on 


4 888 


papapzvrtn zv ppnannan 


D -7ri Z 




T /I C Q 1 

±4 b y X 


4 8 8 0 


APPGAGGA G TTPGaZXPATT 


D J7^t -> 


i\ J. VjVjV— X>i.\jk_ X A^_Art.^w^JrA XCV^lk,0\jX 




4 87 5 


GGAGTTPGA A PATTPPPPrt 


O ft 


prr^OHATf"' rr'^^Tarr^T'a r^a a r^/^ a TT^ciKr^^c'c* 


1 A £ 0*3 


4 8 73 




Q A 
o y *± 3 


rnrp/-i/-i<^<^/^ TV r^/^/^T' 7\ r^r^T" A *^ A A/~«/^ A /^T'T'/^r* A r^T* 

X i L. LitjV:iV_A VjVaC 1 AvjU X AQ^AACtjA vj I i t,oAC_ i 


14694 


4 8 71 




c; Q A <^ 
_> y 'I D 


L-U i i ULarVjtu VjLjV^X Atsl^X Al^AAv„t»A AlolXk.L3A 


1 /I £ Q C 


4863 


GPPPGAAG G PPGPTTPTTP 


594 7 


PAPAPPPP PPPT APPTAr* A Af^r* A r^TT^C^nTT* 


1 A ft 

xft D y b 


4860 


PG a A GGP P P PT TPT TPPT TP 


c; Q A Q 


V.,JA\jVjAVjAlj X ALj«^ X A\^AAV^ vjA vjVj<^ l„ X X ULr 


14697 


4849 


PTTPPTTPPZ^ P TTPAPaaAP 


5 94 9 


riTTTf^Tr'A r^c r^T' a r~'r^T' i\ct\ 7\f~'f~'7\ tt^c^ 7\r*(~'7\r' 

vjX X XLjXLjA tjlj^,- X AVjV^ X Av^AAV-VjA X t—L-ALa^jAVj 


±4 b yo 


4846 


PTIGGAGTTP A PAAAPPTTG 


3 -7 O V/ 


PAPPTTTP PPPTAPPTAPA APPA PAPTPPAP 
V— AVj*j X X X Lj1.jV^ X X AAI—VjA uAV^ X V. k*Ao 


1 A £ Q Q 

±41 b yy 


4842 


AGTIPAPAA A PPTIGTTATTA 


5951 


TATAPAGG PGPTAGPTZiPAAPPA TTPTPAPT 


T A. T n n 


4838 


APAAAPPTT G TTATTATTGPP 


RQR9 


PPP AT AT A PPPTAPPTAPA APPA Af^r^TTTr^T 


T Ai r\'\ 


4836 


AAAPPTTGTT A TTATTPPPTTP 


3 J73 J 


n A nnr* a t a rinr'Tar^r^TAr'a ar^r'A Ar^a/^r'T^T' 

Vj/^vjLt^^M. X A X /\ljv_ X A\^ AA\^<jA AlJAljVj XXX 


T A T n o 


4834 


APPTTGTTATT A TTGPPTTPTTP 


5 954 


PAflAPPPA PPPTAPPTAPA APPA ATAPAPPT 


T A T n "J 
X4t / U J 


4832 


PT TGI TAT TAT T G PPT TPT TPPT T 


5 95 5 


APPAPAPP PPPTAr'r^TAi^A ArT" A ATaTar^ar* 


T A 7 n A 


4823 


PPT TPT TPPT T G CCCC^'\ACC 


5956 


pPTanrzTzn rznf~"TAr^r'TAr'A Ar^/^A Arr'ar'Anr* 


T A T n c 
X*fc /U3 


4817 


PTTGPPPPTT A PPGGTTPPTT 


/ 


APPAPPPP PPPTAPPTAPA APPA APPfZPPAr* 


±4 / Ub 


4813 


PPPTTAPPG G TTPPTTAPPTl 


5958 


APPTAPPA PPPTAPPTAPA APPA CCn'V'Af'inr* 
A^jVjXAIjVsA Vjnjrt^ X Ak?^ X Al_AAV^V7A X Av^iVjtj 


T A "7 m 


4808 


PPGGTTPPTT A PPTTPGPPTT 


O -7 O 


APPPPAPf^ nnr^T A rr'T' a a a r'T* a ar^nar'r^r'r* 


T A 7 r\ Q 


4803 


PPTTZSkPPTTP P PPTTPTTPPP 


c; Q n 

3 17 D u 


l^kjj^^AljAVjVj ijnjv^ X AljL- X Al^ AAt^kjA o^AoLi 1 ALxLt 


14 709 


47 97 


TTPPPPTTPTT P CCXI:i.dr*n.CXd 


D J7 O ± 


^^k-v^oL- X VjvjV^ X AoL- X AL-AAL.*jA AtjA*jLTV_LjA 


14710 


'± / 27 J 


PTTPTTPPPA p ppfzfzar'ar' 




\3 L\j \.\^\J<J^ VjtjC i AvjC i At- AAdj A i CCjjCACjjAO 


14 711 


4788 


PGAGPGGG A PAPTTGPGTT 




APPPAPTP PPPTA<^(^TaP'a A f^f*' A C C C CT^ C 


14 712 


4786 


APPPPPAP A PTTPPPTTPTT 




AoA\-Vj^_Alj Vi^L. X AV7L. X AL>^AL.urA vj 1 t-C^CtjC i 


14713 


4783 


PPPAP2XPTT P PPTTPTTTTPP 


3 Z70 3 


AAtjAv_\j ijot- X AVjC 1 AL.AA\^VjA At» Its X L.\- U 


14714 


4 7 81 




3 27D D 


C L- AALjA i ALtV_ i AL. AAL. oA taL Ava i Lr i L. 


14715 


4 7 73 


GTTPTTTTPPP P C'I:^^'CXCX^^C^, 


3 i70 / 


r*r'T^r*r^r*'vr* rTT'TarT^T'ar'a ar^r^a r^r^r'A ar^ar" 
AVw V„vjXvj ooV^X AVj^ X AV^ AAL- vjrA L_ V_ AALjAL. 


1 A T\ C 

X4 / Xb 


4 7 71 


PTTTTPPPPP a PPPTTPPTTP 


C Q/T Q 
3 JOO 


a r^/^ a r^r^r* r*r*r*^7\.r^r"T7\. o a a r^r^ a r^r»r"r'r»aAr» 
ljAt,OAL.L-V? LsijL- X AVjL. J. ALAAL-ijyA (jCL.V^V.~AAv7 


14717 


47 68 


C!xzn.n,r*ii.cci cz ttppttppttp 


3 J70 i7 


^JA^^^JI AL-oA IjvjL. X AIj^ X Av.AAl.v7A KAj i vjL. 


14718 


4765 


GPAPGGTTP G TTPGTTPTTPA 


597 0 


TPAPAPPA PPPTAPPTAPA APPA PArTT'TrT' 


X4 / X y 


4762 


PGGTTPGTTP P TTPTTPa2XTTG 


5971 


PATTPAPA PfZPT A rr'T a r' A a rr* a a r'r^ a /^r^r* 

X X ikj/A.oi-i ^jvjk— X AkjV>. X AV^AAV^^jA kjAL,^>jAv^V-Vj 


T A "7 o n 

X4 / ^ u 


4 7 56 


TTPPTTPTTPa 21 TTPPTTPZiZiP 


R Q '7 O 


f^TTr^arr^a r^r^r^np a i^^t a a a r^/^ a t^o a a /^o a 
X X ^^Al^V^A VjVjl- X AkjL. X AV^ AAL.'jA X LjA^jAV-VjA 


14721 


4753 


TTPTTPAATTP P TTPAaPPTTZi 


3 y / J 


TarT'TTr'A r^nr'TArr'Tar'aarr'a i^aTT'r'ar'a 

X i^k- k_ X X V-M. <JkJV- X Akj^^ X A^_ AAt^*sJ A k— A X X VjAVjA 


T A T O O 
X4 /^Z 


4747 


ITGGIIGAAG G TTAGPGTTPP 


3^ / 


ppAnnnTA rTT'TAf^r'Tar'a arr* A r'TTr^arr'a 


T A "7 O "3 


4742 


AAGGTTAGG G T7PPAAGPTT 


3-7/3 


APPTTPTZA rznr~"T' A rr'T' a r' a a rr* a rT'TarT^T'T' 


T A 7 O A 


4736 


GGGTTPPAA P PTTPAAPTTP 


3 27 / O 


V3A\_ X X ^^.AV? V^VjV^ X AVsC X Ak^AAV^ijA X X uijAL.L.L. 


T >1 T O C 
X4 / ^ 3 


4730 


AAGCUGAA G UCGACUGU 


5977 


ACAGTCGA GGCTAGCTACAACGA TTCAGCTT 


14726 


4726 


UGAAGUCG A CUGUUUGG 


5978 


CCAAACAG GGCTAGCTACAACGA CGACTTCA 


14727 


4723 


AGUCGACU G UUUGGGUG 


5979 


CACCCAAA GGCTAGCTACAACGA AGTCGACT 


14728 


4717 


CUGUUUGG G UGACACAU 


5980 


ATGTGTCA GGCTAGCTACAACGA CCAAACAG 


14729 


4714 


UUUGGGUG A CACAUGUA 


5981 


TACATGTG GGCTAGCTACAACGA CACCCAAA 


14730 


4712 


UGGGUGAC A CAUGUAUU 


5982 


AATACATG GGCTAGCTACAACGA GTCACCCA 


14731 


4710 


GGUGACAC A UGUAUUAC 


5983 


GTT^ATACA GGCTAGCTACAACGA GTGTCACC 


14732 


4708 


UGACACAU G UAUUACAG 


5984 


CTGTAATA GGCTAGCTACAACGA ATGTGTCA 


14733 


4706 


ACACAUGU A tJUACAGUC 


5985 


GACTGTAA GGCTAGCTACAACGA ACATGTGT 


14734 
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4703 


OTV TT/^TT7\ TTT T 7\ /^7\ /^TT^/^ A T T 

C_AuOUAUU A L-ACjUUvjAU 


598 6 


AiCGACiG GGCi AGCIACAACGA AAiACAlG 


14735 


47 00 


/"■T T AT7T T A A T T/^<^ A T T/^ A 

VjUAUUAUA \j Uv_tjAUl^AU 


C Q Q "7 




T ^ '7 "5 

X4 / J b 


4696 


U AC Avj U UVj A U L. AL. L.VjACj 


5988 


CiCGGiGA GGC i AGCIACAACGA CGACiGiA 


14 737 


4 6 93 




Q Q Q 


1 GAC i CGG GGC i AGC 1 ACAACGA GAl CGAC i 


14 73 8 


4 68 8 


7\T 7\ 7\ TTf^AAAATT/^ 

AUL-ACt_LrA Lj LK_AAAAU(_ 


C Q Q A 

D y y u 


GAi 1 i iGA GGC i AGC 1 ACAACGA ICGGIGAI 


14 73 9 


4682 


/^A*^TT<^AAA A TTf^r'^r^/^/^TT 

viA(jUt-AAA A UUIjI-CvjvjU 


C Q Q 1 

Dy y ± 


ACCGGCGA GGC i AGC x ACAACGA 111 GAC 1 C 


14740 




TT/^A a A ATTO C* /"•/"•(^/^TTATTA 
UL-AAAALU^ V^v^kjljUAUA 


C Q Q O 

o y y^ 


lAlACCo^j IjVjC i ACjCI ACAACCrA CrAl 1 1 HjA 




4 675 


AAUv_LjV_1_\j (j UAUALjv_v_t_ 


C Q Q T 

b y y J 


GGGCIAIA GGC 1 AGC i ACAACGA CGGCGAl 1 


14 742 


4673 


TT/^r^/^r^/'!i^T T A TTA/^/~'/^<^^TT 

ULLiv-UtitjiU A UALtV-L-CvjU 


5994 


AC GGG CIA GGC 1 AGC 1 ACAACGA AC CGGCGA 


14743 


4670 






AIGACGGG GGCI AGCIACAACGA lAlACCGG 


14744 


4obo 


UAUAijt*t-L. U(.AUUA(jA 


byyo 


ICIAAIGA GGCI AGCIACAACGA GGGCIAIA 


1474 5 






C 00*7 

byy / 


CGC 1 C 1 AA GGC 1 AGC 1 ACAACGA GACGGGC 1 


14746 


4657 


TT/^ATTTTA^A ^/^TT/^TT^TTTT 

UCAUUAGA g cgucuguu 


5998 


AAOA/^A/^^ /^O/^T' A Z^/^TIA A A A T'/~"T> A A T^/"' A 

AAC AGACG GGC 1 AGC i ACAACGA i C i AA J. GA 


14747 


4655 


ATTTTA/^A/^/^ T T^TT/^TTT TO/^ 

AUUAGAGL. G LH_UGUUGC 


5999 


r^r^ 7\ A/^A(^A ^r^^T'A/^/^T'A^A A/^/^ A /^^^T'^'T' A A T" 

GC AAC AGA GGC i AGC 1 AC AAC G A G C 1 C 1 AA i 


1474 8 


4651 


GAGCGUCU G UUGCCACG 


6000 


CGTGGCAA GGCTAGCTACAACGA AGACGCTC 


1474 9 


4648 


CGUCUGUU G CCACGACA 


6001 


m/-irTi/— 1/— irT»o/"i ^^/—i TV /"im TV TV TV /^/^ TV tv tv Tv Tv 

TGTCGTGG GGCTAGCTACAACGA AACAGACG 


14750 


4645 


CUGUUGCC A CGACAACG 


6002 


/^/-<riHTi/~irp /-i/-^/-irnA/^/~'nr'A/^A A/^/~'A /-i/-i/-«a A /~*7\ /~* 

CGTTGTCG GGCTAGCTACAACGA GGCAACAG 


14751 


A CA'^ 


T TTT/^r^/^ A A OAAO/^A^^/^ 

UuGv-t^AUG A L.AACGAL,G 


D U L/ J 


CGlCGiiG GGC i AGC i ACAACGA CGiGGCAA 


14 7 52 


463 9 


i^i^ TV t~^f~* 7\ TV TV TV (^/""T T/^ 

CCACGACA A CGACGUCC 


6 004 


GGACGICG GGCi AGCIACAACGA IGiCGiGG 


14753 


463 6 


CGACAACG A CGUCCCCG 


6005 


CGGGGAC G GGC i AG C 1 ACAACGA CGi iGiCG 


14 7 54 


4634 


A/^AA/^/^A/^ TT/^/^O/^^^^T 

ACAACGAC G UCCCCGCU 


6006 


AGCGGGG A GGC 1 AGC 1 ACAACGA G 1 CG 1 1 G 1 


14755 


>l O Q 


ACGUCCCC G CUGGCCGG 


oOU / 


CCGGCCAG GGC 1 AGC 1 ACAACGA GGGGACG 1 


14756 


4624 


CCCCGCUG G CCGGUAUG 


6008 


CATACCGG GGCTAGCTACAACGA CAGCGGGG 


14757 




GCUGGCCG G UAUGACGG 


£ rt n Q 


/— •rp/~<AT'A /^/^(^rp a /~»/^T' A A A A l^f^t^r^f^T^r^r* 

CCG 1 CA 1 A GGC 1 AGC 1 ACAACGA CGGC CAGC 


14758 


A ex ^ 


UGGCCGGU A UGACGGAC 


o U± U 


GlCCGiCA GGC 1 AGC i ACAACGA ACCGGCCA 


T /I ^ C Q 

±4 /by 




CCGGUAUG A CGGACACG 




CG 1 G 1 CCG GGC i AGC 1 ACAACGA CAl ACCGG 


±4 / b u 




UAUGACGG A CACGUCGA 




ICGACGIG GGCI AGC 1 ACAACGA CCG 1 CAl A 


A^^ c\ 
±4 /b± 


>l £ A Q 


UGACGGAC A CGUCGAGA 


bU±o 


1 C 1 CGACG GGC 1 AGC 1 ACAACGA G 1 CCG 1 CA 


X4 /b^s 


4607 


ACGGACAC G UCGAGACC 


6014 


GGICICGA GGCI AGCIACAACGA GIGICCGI 


14763 


4601 


A /^/~<T T<^|^ A TV /^/^/~»^/™</^T TTV 

ACGUCGAG A CCCCGGUA 


6015 


i AC C GGGG GGC i AGC 1 AC AAC GA C i C GACG I 


14 764 


4595 


A /"« A i^*^/"*/"*/^ TTA ATTA/^*^^ 

AGACCCCG G UAAUACGC 


6016 


GCG 1 Ai i A GGC i AGC 1 ACAACGA CGGGG 1 C i 


14765 


4592 


/-Tl /"tT T TV TV T T TV r^/~> T TV 

CCCCGGUA A UACGCUAC 


6017 


GTAGCGTA GGCTAGCTACAACGA TACCGGGG 


14766 


45 90 


/^/^/^/^T TTV TV T T TV /^T T TV TV 

CCGGUAAU A CGCUACAG 


6 018 


/^rn/^ m TV /^rn tv /^rn tv tv tv tv tv rn rrn TV /^/^ /~i 

CTGTAGCG GGCTAGCTACAACGA ATT AC CGG 


14767 


4 5 8 8 


r"i T T TV TV T T A /"^ /^T T TV TV 

GGUAAUAC G CUACAGCG 


6 019 


CGCiGiAG GGCi AGCIACAACGA GiAi iACC 


147 68 


4585 


AAUACGCU A CAGCGUUA 


602 0 


TAACGCTG GGCTAGCTACAACGA AGCGTATT 


14769 


4582 


ACGCUACA G CGUUAAGU 


6021 


A/1lltlllA A/*^/^ /"I r-l /"im ^ /"^ /"irp TV /"I TV TV /-^/~» "A rP/"irPTV /"1/-irT1 

ACTTAACG GGCTAGCTACAACGA TGTAGCGT 


14770 


458 0 


/-I /-IT T TV TV A~» /~t T TT T TV TV/™<TTi^/-« 

GCUACAGC G UUAAGUCC 


602 2 


GGACTTAA GGCTAGCTACAACGA GCTGTAGC 


14771 


4575 


A/^/~'/^TTTTA A T A *^ 

AGCGUUAA G UCCGAGGC 


602 3 


GC C 1 CGGA GGC i AGC 1 ACAACGA 1 1 AACGC 1 


14772 


4568 


AGUCCGAG G CCCGACAG 


6024 


CTGTCGGG GGCTAGCTACAACGA CTCGGACT 


14773 


4563 


GAGGCCCG A CAGCUUUG 


602 5 


OTV TV TV t 11 1 /~^TTy TV /"^ /"irn tv o tv tv /^/^ tv tfii/—i 

CAAAGCTG GGCTAGCTACAACGA CGGGCCTC 


14774 


4560 


GCCCGACA G CUUUGCAG 


602 6 


/-irp/~»/-i A A A /^/-«/-irnA/~'<^T>A/~'A A/^/'^A rp/-irp/-i/-»/-i/-t /~i 

C 1 GCAAAG GGC 1 AGC TACAACGA 1 G 1 CGGGC 


14775 


45 5 5 


AC AG C U U U G C AG C GAGC 


602 7 


GCiCGCiG GGC i AGC i ACAACGA AAAGCiGi 


147 7 6 


4 552 


/^T TT TT TV TV r~s TT T /"t 

GCUUUGCA G CGAGCUCG 


602 8 


CGAGCiCG GGCi AGCIACAACGA iGCAAAGC 


14777 


4 54 8 


UGCAGCGA G CUCGUCAC 


602 9 


/-»rpy-» A /^/^ A O i^/-»/-^rpAr^(^T'A/^A A/^/~'A rp/^/-«/-irp/-t/-iA 

Gi GAC GAG GGCi AGCIACAACGA iCGCiGCA 


147 7 8 


4544 


/""O/^ TV f"" /""T TO TT(^7\ /^TVTTTTTT 

GCGAGCUC G UCACAUUU 


603 0 


AAA in /-« rn/-* A Z^/^/^Ti A /^rp A/^AAO/^A /"'AO /— irp f^r^ /"< 

AAAiGiGA GGC i AGC i ACAACGA GAGC i CGC 


14 7 7 9 


/I c: /I T 


AGCUCGUC A CAUUUCUU 


6031 


AAGAAAiG GGC i AGC i. ACAACGA GAC GAGC i 


147 8 0 


4539 


CUCGUCAC A UUUCUUCU 


6032 


TV TV TV O A TV TV /^/^/"Tp A O Orp A O A A A OTI/^AOOAO 

AGAAGAAA GGC TAGC i ACAACGA G 1 GAC GAG 


14781 


ft 3 O 


TTTTnTTTrsnzi & TTi^rzpafJzizi 

U U L (J \j\J\3t\ r\ \J\3\a\^tv>3t\tK 


o u J J 


X 1 ^ X WVJV^ X iV^K. X i-VV— i-i>iV_ Vjxi-i X v— V_i-iJ-i.oM-f-i 


147 8 2 


4523 


UUGGAAUG G CAGAAGAU 


6034 


ATCTTCTG GGCTAGCTACAACGA CATTCCAA 


14783 


4516 


GGCAGAAG A UGAGAUGC 


6035 


GCATCTCA GGCTAGCTACAACGA CTTCTGCC 


14784 


4511 


AAGAUGAG A UGCCUCCC 


6036 


GGGAGGCA GGCTAGCTACAACGA CTCATCTT 


14785 


4509 


GAUGAGAU G CCUCCCCC 


6037 


GGGGGAGG GGCTAGCTACAACGA ATCTCATC 


14786 


4495 


CCCCUUUG A UGGUCUCG 


6038 


CGAGACCA GGCTAGCTACAACGA CAAAGGGG 


14787 


4492 


CUUUGAUG G UCUCGAUG 


6039 


CATCGAGA GGCTAGCTACAACGA CATCAAAG 


14788 


4486 


UGGUCUCG A UGGGGAUG 


6040 


CATCCCCA GGCTAGCTACAACGA CGAGACCA 


14789 


4480 


CGAUGGGG A UGGCUUUG 


6041 


CAAAGCCA GGCTAGCTACAACGA CCCCATCG 


14790 
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rift / / 


TTr;(^r2f!iaTTr2 <^ r'TTTTTTrrr'A 


6042 


TPPPaaan ppr"par^r'T'ar^aar"j^a r'aTTTTT'a 


T A 7 QT 
X^l / jX 


4472 


ATTrJt^PTTTTTT r'PATTAf^Aa 


604 3 


TTPTATfiP riPPTappTapaappa aaapppaT 


14 7 92 


O ^ 


nPTTTTTTriPr' a TianAarrin 


6044 


ppp'PT'PT'a przPT" a rr'T a r* a a r'r* a i'zr'paaapr' 


T A 7 0*3 
Xfi / J 


A A Q 


Anzvunnnn a TTr'Tir'Tirr'n 


6045 


pppapapa pppTappTapaapna ppppttpt 


1 A 7 QA 

Xft / j?ft 




TTrTTnir'pn n TTfZTTTTfinar' 


D Ufc o 


f^iTPPAAPa nmPTanPT'apaaPfza pnnanAi^a 




4448 


TTPTTPPfiOTT n TTTTfirjaPaA 
U V_ U V— Ov3*-/ Vjr IJ unb3inV_»nn 


6047 


TTf^TPPAA nr^TArSPTAPAAPriA APPnnAnA 


14796 


4443 




6048 


TAflPPTTfl finPTafiPTAPAAPf^a PPAAPAPP 


14797 


44 3 8 




604 9 


ppanaTap pppTappTapaappa PTTPTPPa 


14 7 98 




APAArinPTT A TTr'TTPPTTr'n 


6050 


pnanrjapa nnPTappTapaapria anppTTnT 


1 A7QQ 

Xfi / 








TPPPAapa f^nPTanPTAPaAPria pnannAnA 


1 Aflnn 

XfcO u u 


4rt ^ ft 






PATPPPAA ftir'ZPT AnPTAPAAPfZa aTPfZaflfZA 
V.»A X V« V.l>i.Ari X AuV. X AV«An^V7A AX 


Xft O U X 


AA 1 n 


ATTf^TTf Tf^lfSn A MCZllCiiCZC'h.C 


fint;'3 


fSTfSPPAPa pppTAPPTAPaapna pppaapaT 

^XV3l.^wAL.A VTkjV_ X AVj^ X Av«AAV.k7A L.V^v.AA^_AX 


1 An no 

Xft O u ^ 


1 X O 




n c; A 


pppTPPPa ppPTapPTapaappa aTPPPaap 

V_v^V3 X kjV_l_A kJVjVw X AvjV_ X Av_AAV_.^jA AX *wV_V_AAV_ 


1 A p n "3 

Xft O U J 


A A 1 "5 

^ *t J. J> 




D VJ O O 


T'papppT'p pr* r'T a rT'T a r* a a r^r* a par'aTTTT* 

X V_A^_V_VkJf X o VjtVj^., X AvjV., X AL^AA<^kjA V-AV^AX k-^^^^ 


1 AQ n A 

X ft o u ft 


A A 1 1 
ft ± J. 




D U 3 D 


PT'TPappr* rTT'T'arT^ar'a arr'a rrr^ar'aTT' 

OrVj 1 L-AV^L-Lt X At>j\^ X A^AAiwkjA lj^k_AV^AXV^ 


T A Q n c; 

Xfio U D 


A A n R 
ft U O 




<^ n T 

DUD/ 


Aik^vT*jik_A i Avjiv_ i Av^i-iAL-*^A L-vj 1 ^jv^L^Hv- 


X^ O U D 


A zl n 
ft U _) 




<^ A c; Q 
D U O O 


\J\:s^P^k\^^\J tjljl- i Akjl^i AL.AAI>_LjA L^v_tw^^ 1 Lt^w 


T A Q O "7 
Xft o U / 


AA m 




<^ n c; Q 

D U D I? 


r'TPPr'pp.a r'r'r^T'ar"^~"T"ar'a ar^r^a r^rr'Ti^ar^r^ 

^ X \w ^wkjLavjA Ij^j^ X AVjV.^ X AL- AA^ljA ^kjtj X ^A^ 


T A Q r\ Q 
X^ O U O 






D u o u 


X Al>^Vj J. AvjV^ 1 AL.AAUkjA V- i \w<^VjkjVjA 


T A Q n Q 
Xft O U J 


rt O -7 U 




D U O X 


pappppT'a ppr'T'apr'T'ar^aappa nc^r^^crT^r* 

V_~rt.V_^VjV_ X A '>jVjjl_ X ALirVw X AL-AAL-'kjA V_ X v_ L-Vjvj 


T A Q T n 
Xfi O X U 


43 8 7 




o u o ^ 


c*cxc*c*'Dl.cc*cx ppPTapPTapaappa TappppTP 

^vjV„V.A^V«V3 V:rVjv> X Ao^ X A^wAAk^u^A X A\»ov^^ X v« 


T Aft 1 1 
Xft O X X 


4384 


fipniTAr^pr; r; TTf;fiPf!Anp 


6063 


fjprpprjppA rjrjPTArJPTAPAAPf^A PfiPTAPnP 

X ^ Vj^^A VjVjV- X X A^..AAk^VjA v>V7V» X >^\^V7v« 


XftO X^ 


4381 


TTAnprinTTn n pnAnPAPn 




PflTfiPT'PfS PfiPTAnPTAPA APf^a PaPPmPTA 
X uiL X Lur urljL. X Auri^ X AV..HAAL.urA V.AL.i^<bjV,,. X A 


1 A&1 
XftOXO 


A 7*7 


fznTTn(^p^^a n PApnaPf^a 




TPPTPPTn nnPT'APPTAPa APna fprippapp 

X V^vj X X ^ Ijkj^^ X AljV_ X A^AAl>,\jA X l^VaL-V—AV^l^ 


1 AQ1 A 

Xft o Xft 


437 5 


Tinnppanp a prjaprtanp 


O U D D 


PPTPPTPP ppPTappTapaappa pPT'ppppa 

*jV^ X X V^Vj ^j'jV-. X AljV-* X AV_AAV^VjA vj^w X L,Of'wV_A 


1 A $3 1 R 
X ft O X D 


43 72 


pnanPAPn a ocxi:i.cxcncxr* 


O U D / 


PPPPPT'PP pppTapPTapaappa ppt'Ppt'Pp 


X ft O X D 


rt o o o 




n A fl 

O U D O 


fZTinr^czcczn. nnr'Tanr^ar'aar'nia TcnTc^rvm 

\ji\'>j\^\j\^yjyj ^j^j^w X ALjV— X A^^AA^^l^A X VwVj X X Lit 


1 A Q 1 7 
X ft O X / 


A ^ 
f± J D D 


napnanpp pnPTTPPap 


O U D J? 


PTTiPapp/^ pppTappTapaappa ppr^Tf^p'PP 


1 A ft 1 ft 
Xft O X O 


A "5 <C "3 
ft J O J 




<^n7n 
o u / u 


Ij^V. 1 Aw3V«lAl^AAV.(kjA uV^uuL. 1 ^ur 


Xfi O X 7 


AT c:*? 
ft J J / 


nPPPTTPPa P PPPTTPTTPP 


n7 1 

O U / X 


ppapappp pppT'arT'T'apa ar^r^ a TTir^ar'^^nr' 

VjkjA^jAl^-VjVj Vj'jV^ X AkjV- X A^w AA^*>jA X 'jVjALyV^VJ^^ 


1 A ft 7 n 
Xft o ^ u 


A c: A 
ft J jft 




^: o 7 o 


arTTT'ar'a r^r'r^T'arr'T'ar^a arY^a ri/^r^TT«r^ar' 

A\jL-^^jA<jA IjVj^w Jl ALsU 1 AV^AA^wVjiA VjVjv_ i LrVjAor 


1 A Q O T 
Xft O Z X 


A "5 A O 
ft J ft O 


rTT'Tir'TTr^P P PTTTTPT'TTrT' 


n 7 "3 


n/^a(^r'aar' <^/^/^T'a(^r'T^a^^a arr^a n/^ai^ar^f^r^ 


T A Q O O 
Xft O Z <^ 


A "3 A "a 




<c m A 


X 1 LjVjA VjVj^^ i 1 Av^AAC<jA L~AA<jL.vj<jA 


T /I Q O "3 


A *} £ 
ft^ J O 




o u / o 


rr^rr^ar'ar* /^r'/^T'ar»r"T»ar»aa/^/^a ^'01^2/^ a r"/^ 
V-ij^jV-AvJAlj Ij^aL-i AVjrL.iAL-AA.i-VjA (.^IV^LrAuU. 


T A Q 7 A 

X4oZ4 


A "a "3 "a 
4 J J J 




c n7 c 


0 a T/^/"!*^/^ a i^^r^'par^r^'pa/^a a/^^a a/^'P/^^'prv^ 


T A Q 7 C 

X4oz D 


ft J J X 


ariT'aPTTnTT n p<^paTTr*pp 


c n7 7 


r2/^r*a'pr*r'r* rr^r^Tar^r^'pa/^a arr'a ar'ar"T'r'r"T' 
^jVj A 1 L-ljvj i JVj L. X Al_ AAV_\j A Ai_ Atj i v„ 1 


T A Q 7 C 

±4oZ b 


A "3 O T 
ft .5 / 




c n 7 Q 

D U / O 


iixLjtjtjUA VjVjL.iAtjL.lAL.AAL.VjA L.VjLjUAL.ALr 


±4 o Z / 


A "3 O 
ft J D 




n 7 Q 


AXXXXVjLivj LjLjV.- i ALiV— 1 AV-AA^VjA A1 L-VjLjL^V— 


T A Q 7 Q 
Xft O Z O 


A "3 1 Q 
ft ^ J. O 


TTr^rTT'aaa a TTr'naar'Ttr* 


c n Q n 
D u o u 


r^ar"T"pr'/^a r'/^r'Tarr^'par'a a*^r*a 'T*p*T'nr^/^r"a 

VjAV^ X X L.I.A LvVjI. x J\\j\^ 1AV.AAL.VjA 111 VjLT(jL.A 


1 A Q 7 O 

X4 o z y 


4312 


aaaTTf^naa ci TTP(^a<^TTPa 


^ n n 1 


fpaPTPPa pppT'appT'aPA appa TT^ppaT'TT 

1 VjA^ 1 L.VjA LtVjL. 1 AVjL 1 AV,,.AAL.VjA 1 1 L.L>A 111 


T A Q "3 r\ 
Xft OO U 


A "3 n "7 
ft .3 U / 


r'aaniirr'a TTPaaiTTTr'a 


c rt Q 7 


TT'aa'T'Tir'a p<^/^'par»r"T'ar'aar'pa "TT^par'T'Tr^ 

1 V^AA 1 1 VjA VjVjL. 1 A^jL. 1 AV.AAL,\jA 1 L- VjAV_ 1 1 V_ 


T A Q 7 T 
Xft O ^ X 


4303 


TTPPaPTTPa a TTTTnaPTTPP 


6083 


ppaP'PPaa ppPT^apPTapaapria T'PaPT'ppa 

V^V.-AV^ X L-AA VjVjV. X AVjV.. X AL.AAL.L3A X VjAVw X V-,VaA 


1 A ft 7 
X ft O J Z 


42 98 


TTPaaiTTTPa cx TTrjnpaPTTP 


6084 


paPTPPPa ppPTAPPTapaappa TPaaTT'pa 

VjAVj X LtV^V_A VjLjL. X AVjtL. X AL.AAV—L3A XV^AAXlVjA 


T A ft "3 "3 
X ft O J J 


4295 


aTTTTPaPTTP P PaPTTPaTTP 


o U O D 


paTPaPTP pppT^apPTapa appa par'T'paaT' 

VjA X VjAVj X Vj VjVjV_ X AVjL. i AL, AAL-\jA VwAk_ X V^AA X 


T A ft 7 A 
X ft O J ft 


A9 QT 

ft^ 


TTr;anTTnnp a piTPaiTPap 


o u o o 


PTPaTPap pppTappTapaappa nnn^cvci^ 

Vj X VjA X VjAVj vjVj V. X AVj V_ X AV. AAV. VjA Vjv. L> A^ X L. A 


1 Aft "3 
Xft O O 13 


4289 


TTnnPAPTTP A T7PAPAPATT 


finft 7 


ATnTCWCiH riPPTAPPTAPAAPrta PAPTPPPA 
AXIjXVjXVjA VjVj^ X AV3V_ X AV^AA^VjA VjAVjX Vj^I...A 


1 Aft 7 
XffcO J O 


4286 


PAPTTPATTP A PAPATTTTATT 


o uo o 


ATAATPTP PPPTAPPTAPAAPna PATPAPTP 
AXAAXV^XVj VjVjl. X AVsV. X AV^^AA^VjA VjAXVjAVjXVj 


1 AR7 7 
Xft o J / 


4284 


CUCAUCAC A CAUUAUGA 


6089 


TCATAATG GGCTAGCTACAACGA GTGATGAG 


14838 


4282 


CAUCACAC A UUAUGAUG 


6090 


CATCATAA GGCTAGCTACAACGA GTGTGATG 


14839 


4279 


CACACAUU A UGAUGUCA 


6091 


TGACATCA GGCTAGCTACAACGA AATGTGTG 


14840 


4276 


ACAUUAUG A UGUCAUAG 


6092 


CTATGACA GGCTAGCTACAACGA CATAATGT 


14841 


4274 


AUUAUGAU G UCAUAGGC 


6093 


GCCTATGA GGCTAGCTACAACGA ATCATAAT 


14842 


4271 


AUGAUGUC A UAGGCGCC 


6094 


GGCGCCTA GGCTAGCTACAACGA GACATCAT 


14843 


4267 


UGUCAUAG G CGCCCCCA 


6095 


TGGGGGCG GGCTAGCTACAACGA CTATGACA 


14844 


4265 


UCAUAGGC G CCCCCAGA 


6096 


TCTGGGGG GGCTAGCTACAACGA GCCTATGA 


14845 


4256 


CCCCCAGA G CAACCACC 


6097 


GGTGGTTG GGCTAGCTACAACGA TCTGGGGG 


14846 
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4253 


CCAGAGCA A CCACCGUC 


6098 


GACGGTGG GGCTAGCTACAACGA TGCTC 1 GG 


1484 7 


4250 


GAGCAACC A CCGUCGGC 


6099 


GC(-GACvjQj LjCjL. i ACjL, i Ak-AAL-tjA ^jtjiUjt-iU 


1 A Q /I Q 

Xlo^ O 


4247 


CAACCACC G UCGGCAAG 


6100 


CTTGCCGA GGCTAGCTACAACGA GGTGGllG 


14 84 9 


4243 


CACCGUCG G CAAGGAAC 


6101 


GTTCCTTG GGC i AGC i At-AACGA L,t3AL.tjVj i Kj 


14 8 50 


4236 


GGCAAGGA A CUUGCCAU 


6102 


ATGGC AAG GGC x AGC i AC_ AACGA H« L i i LrC C 


14 8 51 


4232 


TV /^/^ TV TV TT T /"I /I TV T T TV i^/*^T T 

AGGAACUU G CCAUAGGU 


6103 


AC-CIAIlKj LtCjCI A(jtC^ i AUAAUvjA AAtjiii_l^i 




4229 


AACUUGCC A UAGGUGGA 


6104 


iCCACCiA (jjCjC 1 AOC 1 ACAAL-VjA LAjl-AAiji i 


1 A Q R "a 


4225 


UGCCAUAG G UGGAGUAC 


6105 


GTACTCCA GGLl AGLi AL-AACGA (^IAIGLjCA 


14854 


4220 


UAGGUGGA G UACGUGAU 


6106 


ATCACGTA GGCTAGCTACAACGA TCCACCTA 


14855 


4218 


GGUGGAGU A CGUGAUGG 


6107 


A n^o A (^/~* r^/^/^T" aj^ottv^a A^(^ft a /^t'/^/"' a z^/"* 
Ct-A i CACG GGC i Aljt^ i Av_AAC(jA A^^ 1 


*1 A Q C£ 


4216 


UGGAGUAC G UGAUGGGG 


6108 


CCCCATCA GGCTAGCTACAACGA GTACTCCA 


14857 


4213 


AGUACGUG A UGGGGGCG 


6109 


CGCCCCCA GGCTAGCTACAACGA CACGTACT 


14858 


4207 


UGAUGGGG G CGCCCGUG 


6110 


CACGGGCG GGCTAGCTACAACGA CCCCATCA 


14859 


4205 


AUGGGGGC G CCCGUGGU 


6111 


ACCACGGG GGCTAGCTACAACGA GCCCCCAT 


±4ooU 


4201 


GGGCGCCC G UGGUGAUG 


6112 


Ti TV ^*t^ TV ^^^^rriTi ^ f i tv tv tv ^*t/^ tv f^/^ /^/^^^ 

CATCACCA GGCTAGCTACAACGA GGGCGCCC 


14861 


4198 


CGCCCGUG G UGAUGGUC 


6113 


GACCATCA GGCTAGCTACAACGA CACGGGCG 


14862 


4195 


CCGUGGUG A UGGUCCUU 


6114 


TV TV y^y** TV ^"•✓^TV TV /'fl ■ | TV TV TV /^/^ TV /~1 TV /^/^ TV /*! 

AAGGACCA GGCTAGCTACAACGA CACCACGG 


14863 


4192 


UGGUGAUG G UCCUUACC 


6115 


GGTAAGGA GGC 1 A(jC 1 ACAACCaA CA i L-ACuA 


14 8 64 


4186 


UGGUCCUU A CCCCAGUU 


6116 


AACTGGGG GGCTAGCTACAACGA AAGGACCA 


148 65 


4180 


UUACCCCA G UUCUGAUG 


6117 


/-^ TV m/^ TV TV TV /^rn TV r*^ /^rr» tv tv tv f^/^ 7V rn/^^^^^^^rri TV ^ 

CATCAGAA GGCTAGCTACAACGA TGGGGTAA 


14 866 


4174 


CAGUUCUG A UGUUAGGA 


6118 


m /^m TV TV TV /~i /—I /-I rn tv i /^rr» tv tv tv f^f^ tv 7\ 7\ 7\ /"irp/^ 

TCCTAACA GGCTAGCTACAACGA CAGAACTG 


14 8 67 


4172 


GUUCUGAU G UUAGGAUC 


6119 


GATCCTAA GGC i ACjC i ACAACLrA A i L-ALrAAL, 


14 8 68 


4166 


AUGUUAGG A UCGACACC 


612 0 


GGTGTCGA GGCTAGCTACAACGA CCTAACAT 




4162 


UAGGAUCG A CACCGUGU 


6121 


TV /~i TV m/^ /^rri TV /^rrv TV ^ TV /~t/^ tv /^f^ TV in /"ti tv 

ACACGGTG GGCTAGCTACAACGA CGATCCTA 


14870 


4160 


GGAUCGAC A CCGUGUGC 


6122 


GC ACACGG GGCTAG C i AC AAL. GA Lj i t_ LiA L. 


1 /I Q "7 T 


4157 


UCGACACC G UGUGCCUU 


6123 


AA/~»/^/^A^A /"•i^/^rn A /"•/Tn A Z^ A A Z^/"* A Z^Z^TIZ^ TIZ^Z^ A 

AAGGCACA GGCTAGCTACAACGA GGTGTCGA 


T >1 Q T O 


4155 


GACACCGU G UGCCUUAG 


6124 


CTAAGGCA GGCTAGCTACAACGA ACGGTGTC 


1 A Q "7 "a 


4153 


CACCGUGU G CCUUAGAC 


6125 


GTCTAAGG GGCTAGCTACAACGA ACACGGTG 


T >I Q T A 

JL4o /4 


4146 


UGCCUUAG A CAUAUACG 


6126 


^y^rrt TV m tv m/~i y^ / f 1 1 1 tv /^m tv tv Tv /^/^ tv / ii i i tv tv tv 

CGTATATG GGCTAGCTACAACGA CTAAGGCA 


14875 


4144 


CCUUAGAC A UAUACGCC 


6127 


/^j^rn TV m TV /-t /~i /~im tv /^m tv /"^ t\ tv /^/^ tv /~i rri /■ ii 1 1 TV t\ 

GGCGTATA GGCTAGCTACAACGA GTCTAAGG 


14876 


4142 


UUAGACAU A UACGCCCC 


6128 


GGGGCGTA GGCTAGCTACAACGA ATGTCTAA 


14 877 


4140 


AGACAUAU A CGCCCCAA 


612 9 


TTGGGGCG GGCTAGCTACAACGA ATATGTCT 


14878 


4138 


ACAUAUAC G CCCCAAAC 


6130 


GTTTGGGG GGCTAGCTACAACGA GTATATGT 


14879 


4131 


CGCCCCAA A CCCUAAGG 


6131 


CCTTAGGG GGCTAGCTACAACGA TTGGGGCG 


14880 


4123 


ACCCUAAG G UGGCGGUA 


6132 


m TV /^/^ TV /-I /~^m TV / 11 1 1 TV TV TV /^/** TV /^mrn T\ /^A^rn 

TACCGCCA GGCTAGCTACAACGA CTTAGGGT 


148 8 1 


4120 


CUAAGGUG G CGGUAACG 


6133 


mm TV /-^ /-^ /^m tv /^rri tv tv tv /~"1 tv tv ii iii i i tv 

CGTTACCG GGCTAGCTACAACGA CACCTTAG 


14 882 


4117 


AGGUGGCG G UAACGGAC 


6134 


GTCCGTTA GGCTAGCTACAACGA CGCCACCT 


14883 


4114 


UGGCGGUA A CGGACGGA 


6135 


TCCGTCCG GGCTAGCTACAACGA TACCGCCA 


14 884 


4110 


GGUAACGG A CGGAUUUA 


6136 


rn TV TV TV <*t/*i/^rrt Tv /km tv TV TV /^y^ tv ^^^^/^mm TV 

TAAATCCG GGCTAGCTACAACGA CCGTTACC 


14885 


4106 


ACGGACGG A UUUAGGAC 


6137 


^^PTii^^^m TV TV TV y— 1 /*-t /"ii 1 1 TV y^ y^m TV y^ TV TV f~^ir% TV m y^/^ ITl 

GTCCTAAA GGCTAGCTACAACGA CCGT3CCGT 


14886 


4099 


GAUUUAGG A CGAGCACU 


6138 


TV y^my^ y^m^^yt y^ y^y tf 1 1 TV y*i y^m tv y^ tv tv y^/^ tv y^y^rrv TV TV TV rn/^ 

AGTGCTCG GGCTAGCTACAACGA CCTAAATC 


14887 


4095 


UAGGACGA G CACUUUGU 


613 9 


TV TV TV TV /irrt/^ /— ^ /—I /~irn TV /^m 7V tv tv /^i^ tv m rri / ■ »i 1 1 tv 

ACAAAGTG GGCTAGCTACAACGA TCGTCCTA 


14888 


4093 


GGACGAGC A CUUUGUAC 


6140 


/^rn TV TV TV ^ /~i ^^/^ /^rxTTV y"tr rt tv y^Tv TV f~^t~^ "A " 1 */^/^n^/^/^ 

GTACAAAG GGCTAGCTACAACGA GCTCG i CC 


14 88 9 


4088 


AGCACUUU G UACCCUUG 


6141 


y^ TV TV y^y^y^trrt TV yt y^m TV y^ / ' <f 1 1 TV TV TV /^y^ TV tv TV TV /~i y-irpi 

CAAGGGTA GGCTAGCTACAACGA AAAGTGCT 


148 90 


4086 


CACUUUGU A CCCUUGG6 


6142 


^1 y^y— I TV TV y^i*^ y-1 /-I y^f T1 TV /^ITI TV TV TV f^f^ TV TV TV TV TV J^rpy^ 

CCCAAGGG GGCTAGCTACAACGA ACAAAGTG 


148 91 


4078 


ACCCUUGG G CUGCAUAU 


6143 


TV m A rrnz^ A Z^ z^T^ A ^ /^rri t\ A A f^r^ A ^/^AA/^/^^T' 

ATATGCAG GGCTAGCTACAACGA L.CAA(jt»tj i 


T >J Q OO 
±4b O ^Z. 


4075 


CUUGGGCU G CAUAUGCA 


6144 


m/^ y^ TV m tv rrt/^ yi /^m TV /^rr» TV TV TV f^/^ TV A /^/^/^ TV A y*^ 

TGCATATG GGCTAGCTACAACGA AGCCCAAG 


14 8 93 


4073 


UOLybrUULjL. Pi. \jPi\j\j\-J\\j\^ 






14 8 94 


4071 


GGCUGCAU A UGCAGCCG 


6146 


CGGCTGCA GGCTAGCTACAACGA ATGCAGCC 


14895 


4069 


CUGCAUAU G CAGCCGGU 


6147 


ACCGGCTG GGCTAGCTACAACGA ATATGCAG 


14896 


4066 


CAUAUGCA G CCGGUACC 


6148 


GGTACCGG GGCTAGCTACAACGA TGCATATG 


14897 


4062 


UGCAGCCG G UACCUUAG 


6149 


CTAAGGTA GGCTAGCTACAACGA CGGCTGCA 


14898 


4060 


CAGCCGGU A CCUUAGUG 


6150 


CACTAAGG GGCTAGCTACAACGA ACCGGCTG 


14899 


4054 


GUACCUUA G UGCUCUUG 


6151 


CAAGAGCA GGCTAGCTACAACGA TAAGGTAC 


14900 


4052 


ACCUUAGU G CUCUUGCC 


6152 


GGCAAGAG GGCTAGCTACAACGA ACTAAGGT 


14901 


4046 


GUGCUCUU G CCGCUGCC 


6153 


GGCAGCGG GGCTAGCTACAACGA AAGAGCAC 


14902 
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4043 


CUCUUGCC G CUGCCAGU 


6154 


ACTGGCAG GGCTAGCTACAACGA GGCAAGAG 


14903 


4040 


UUGCCGCU G CCAGUGGG 


6155 


CCCACTGG GGCTAGCTACAALGA ACjL,vj(jrLJ\A 


14 904 


4036 


CGCUGCCA G UGGGAGCG 


6156 


CGCTCCCA GGCTAGCTACAACGA TGGCAGCG 


14 905 


4030 


CAGUGGGA G CGUGUAGG 


6157 


j^y H 1 1 TV TV f^/^ /^/^ /^m T\ / If 11 TV TV TV /^/^ TV TT%f^/^/^ TV / If 1 1/*^ 

CCTACACG GGCTAGCTACAACGA TCCCACTG 


14 906 


4028 


GUGGGAGC G UGUAGGUG 


6158 


CACCTACA GGCTAGCTACAACGA GCTCCCAC 


14 907 


402 6 


GGGAGCGU G UAGGUGGG 


6159 


/-I TV /~i/^rnT\ i~i /~« /"irr-v TV /-I /^rp A 7\ 7\ /""/^ 7\ 7\ ^T'/~T^/^ 

CCLACCIA CjCjC i ACjCI A(_AA(_CirA AL.tjL.lUH_ 


14908 


4022 


GCGUGUAG G UGGGCCAC 


6160 


GTGGCCCA GGCTAGC I ACAACGA (_ i ACACLjU 


14 909 


4018 


GUAGGUGG G CCACUUGG 


6161 


TV TV jTi m/^ /-^m TV /•nil TV TV 7\ /^/^ TV /^/^ TV /^ro A /~* 

CCAAGTGG GGCTAGCTACAACGA CCACCTAC 


14 910 


4015 


GGUGGGCC A CUUGGAAU 


6162 


•n mm /~i tv tv /^m tv /-im TV /~t TV TV tv TV /^/^ 

ATTCCAAG GGCTAGCTACAACGA GGCCCACC 


14911 


4008 


CACUUGGA A UGUCUGCG 


6163 


/^/^ TV TV TV /-^ /"irri A /"irri TV TV TV /^/^ TV rri/^/^ TV TV ^^rn/*' 

CGCAGACA GGCTAGCTACAACGA TCCAAGTG 


14912 


4006 


CUUGGAAU G UCUGCGGU 


6164 


fV A^/^ TV TV /-^ /^fTt TV / 11 1 1 TV TV TV /^rf^ TV TV FTlTl/^/^TV TV 

ACCGCAGA GGCTAGCTACAACGA ATTCCAAG 


14913 


4002 


GAAUGUCU G CGGUACGG 


6165 


^^/-^>^rnTv y*i/*i/^ /^m TV / ii 1 1 tv >^ TV TV /^f^ TV tv ^ tv tv f TW 1 

CCGTACCG GGCTAGCTACAACGA AGACATTC 


14914 


3999 


UGUCUGCG G UACGGCUG 


6166 


TV /I m TV /-t /—I TV /^m tv tv tv f^/^ tv /^/~t tv a tv 

CAGCCGTA GGCTAGCTACAACGA CGCAGACA 


14 915 


3997 


UCUGCGGU A CGGCUGGG 


6167 


CCCAGCCG GGCTAGCTACAACGA ACCGCAGA 


14916 


3994 


GCGGUACG G CUGGGGGG 


6168 


CCCCCCAG GGCTAGCTACAACGA CGTACCGC 


14917 


3984 


UGGGGGGG A CGAGUUGU 


6169 


ACAACTCG GGCTAGCTACAACGA CCCCCCCA 


14918 


3980 


GGGGACGA G UUGUCCGU 


6170 


ACGGACAA GGCTAGCTACAACGA TCGTCCCC 


14919 


3977 


GACGAGUU G UCCGUGAA 


6171 


TTCACGGA GGCTAGCTACAACGA AACTCGTC 


1492 0 


3973 


AGUUGUCC G UGAAGACC 


6172 


GGTCTTCA GGCTAGCTACAACGA GG AC AACT 


14921 


3967 


CCGUGAAG A CCGGGGAC 


6173 


GTCCCCGG GGCTAGCTACAACGA CTTCACGG 


14922 


3960 


GACCGGGG A CCGCAUGG 


6174 


CCATGCGG GGCTAGCTACAACGA CCCCGGTC 


14 923 


3957 


CGGGGACC G CAUGGUAG 


6175 


/-»m A /~1 /~1 A rn /~'/^/^rnA/^/^TiA/~'AA/^/~'A (^/^ f"" 

CTACLATG CjCjCI ALrC i ACAALLiA LiLx i (-L.L.LLr 


14 924 


3955 


GGGACCGC A UGGUAGUU 


6176 


TV TV /~^m TV /^/^ TV /-^ x-i m TV / fi'n TV TV TV TV z^/^/^rr* 

AACTACCA GGCTAGCTACAACGA GCGGTCCC 


14925 


3952 


ACCGCAUG G UAGUUUCC 


6177 


j^^^ TV TV TV TV /^/^ /^m TV <^ / If II TV TV TV /^/^ TV /**TV iTi/^/^/^^^rn 

GGAAACTA GGCTAGCTACAACGA CATGCGGT 


14926 


3949 


GCAUGGUA G UUUCCAUA 


6178 


m TV rr>/~»/~i tv tv tv /— i /-*in-i tv /*irn tv /"^ tv tv r^f~^ 7v rn tv "a rn/^ 

TATGGAAA GGCTAGCTACAACGA TACCATGC 


14 92 7 


3943 


UAGUUUCC A UAGACUCA 


6179 


rrK/Tt TV m / tm tv /— /^m tv /^m tv /^tv tv /^/~i tv /~i TV TV TV / ' ii 1 1 TV 

TGAGTCTA GGCTAGCTACAACGA GGAAACTA 


1492 8 


3939 


UUCCAUAG A CUCAACGG 


6180 


^t:^1/ 111 III 1^1 TV ^<^/^/ 11 1 1 TV /"i/^mTV TV TV /^/^ TV / 11 1 1 TV rP*/^^^ TV TV 

CCGTTGAG GGCTAGCTACAACGA CTATGGAA 


14 929 


3934 


UAGACUCA A CGGGUACA 


6181 


pwK^m TV ^~%^^/^ / 11 1 1 TV A*i/*irn tv tv tv tv TV /hi i/~ht* TV 

TGTACCCG GGCTAGCTACAACGA TGAGTCTA 


14 930 


3930 


CUCAACGG G UACAT^^^GU 


6182 


ACTTTGTA GGCTAGCTACAACGA CCGTTGAG 


14931 


3928 


CAACGGGU A CAAAGUCC 


6183 


GGACTTTG GGCTAGCTACAACGA ACCCGTTG 


14932 


3923 


GGUACAAA G UCCACCGC 


6184 


GCGGTGGA GGCTAGCTACAACGA TTTGTACC 


14933 


3919 


CAAAGUCC A CCGCCUUC 


6185 


GAAGGCGG GGCTAGCTACAACGA GGACTTTG 


14934 


3916 


AGUCCACC G CCUUCGCA 


6186 


TGCGAAGG GGCTAGCTACAACGA GGTGGACT 


14935 


3910 


CCGCCUUC G CAACCCCC 


6187 


GGGGGTTG GGCTAGCTACAACGA GAAGGCGG 


14936 


3907 


CCUUCGCA A CCCCCCGG 


6188 


CCGGGGGG GGCTAGCTACAACGA TGCGAAGG 


14 937 


3898 


CCCCCCGG G UGCACACA 


6189 


TGTGTGCA GGCTAGCTACAACGA CCGGGGGG 


14 938 


3896 


CCCCGGGU G CACACAGC 


6190 


GCTGTGTG GGCTAGCTACAACGA ACCCGGGG 


1493 9 


3894 


CCGGGUGC A CACAGCAG 


6191 


CTGCTGTG GGCTAGCTACAACGA GCACCCGG 


14940 


3892 


GGGUGCAC A CAGCAGCC 


6192 


GGCTGCTG GGCTAGCTACAACGA GTGCACCC 


14941 


3889 


UGCACACA G CAGCCCGG 


6193 


CCGGGCTG GGCTAGCTACAACGA TGTGTGCA 


14942 


3886 


ACACAGCA G CCCGGAAG 


6194 


CTTCCGGG GGCTAGCTACAACGA TGCTGTGT 


14 943 


3877 


CCCGGAAG A UGCCCACA 


6195 


TGTGGGCA GGCTAGCTACAACGA CTTCCGGG 


14 944 


3875 


CGGAAGAU G CCCACAAC 


6196 


GTTGTGGG GGCTAGCTACAACGA ATCTTCCG 


14945 


3871 


AGAUGCCC A CAACGUGC 


6197 


y^ y-t y^y-j 1 1 M f 1 /n /mi TV y^y^fn tv tv tv /^/^ tv /~t TV rn/ ii 1 1 

GCACGTTG GGCTAGCTACAACGA GGGCATCT 


14 94 6 


3868 


UGCCCACA A CGU6CCCC 


6198 


GGGGCACG GGCTAGCTACAACGA TGTGGGCA 


14 947 


3866 


CCCACAAC G UGCCCCGA 


6199 


TCGGGGCA GGCTAGCTACAACGA GTTGTGGG 


14948 


3864 


CACAACGU G CCCCGAAG 


6200 


CTTCGGGG GGCTAGCTACAACGA ACGTTGTG 


14 949 


38 54 








J-ft 17 O U 


3849 


AGGGCAGA G CAGUGGAC 


6202 


GTCCACTG GGCTAGCTACAACGA TCTGCCCT 


14951 


3846 


GCAGAGCA G UGGACCGC 


6203 


GCGGTCCA GGCTAGCTACAACGA TGCTCTGC 


14952 


3842 


AGCAGUGG A CCGCCCGA 


6204 


TCGGGCGG GGCTAGCTACAACGA CCACTGCT 


14953 


3839 


AGUGGACC G CCCGAGGA 


6205 


TCCTCGGG GGCTAGCTACAACGA GGTCCACT 


14954 


3830 


CCCGAGGA G CCCUUCAA 


6206 


TTGAAGGG GGCTAGCTACAACGA TCCTCGGG 


14955 


3821 


CCCUUCAA G UAGGAGAU 


6207 


ATCTCCTA GGCTAGCTACAACGA TTGAAGGG 


14956 


3814 


AGUAGGAG A UGGGCCUG 


6208 


CAGGCCCA GGCTAGCTACAACGA CTCCTACT 


14957 


3810 


GGAGAUGG G CCUGGGGG 


6209 


CCCCCAGG GGCTAGCTACAACGA CCATCTCC 


14958 
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3801 


CCUGGGGG 


A 


UAGUAAGC 


6210 


GCTTACTA 


/^rn ^ r~1 / 1< 1 1 TV TV TV /~< TV 

GGCTAG CT AC AACG A 


CL.C_C_CACG 


14959 


3798 


GGGGGAUA 


G 


UAAGCUCC 


6211 


TV / til II 1 1 T\ 

GGAGCTTA 


GGCTAGCTACAACGA 


1 Al L.Cv_L.C 


y D u 


3794 


GAUAGUAA 


G 


CUCCCCCU 


6212 


AGGGGGAG 


GGCTAGCTACAACGA 


TT AC TAT C 


14 961 


3785 


CUCCCCCU 


G 


CUGUCACC 


6213 


GGTGACAG 


GGCTAGCTACAACGA 


AGGGGGAG 


14 962 


3782 


CCCCUGCU 


G 


UCACCCCG 


6214 


CGGGGTGA 


GGC 1 AGL. 1 AC AACG A 


AKs C AvjoVjI^ 




3779 


CUGCUGUC 


A 


CCCCGCCG 


6215 


CGGCGGGG 


/"I /— tm TV /^rri 7\ TV TV TV 

GGCTAGCTACAACGA 


(jACAvjCALj 


14 964 


3774 


GUCACCCC 


G 


CCGGCGCA 


6216 


TGCGCCGG 




<-i/-»/-i/-fq-i/-i TV /-> 


T /I Q C 


3770 


CCCCGCCG 


G 


CGCACCGG 


6217 


CCGGTGCG 


GGL. 1 AGC i ACAACLiA 


CLrVjrCLrVjVjtj 


1 A O ^ ^ 
±fl I7DD 


3768 


CCGCCGGC 


G 


CACCGGAA 


6218 


TTCCGGTG 


GGCTAGCTACAACGA 


Cj(_C_Lr(jrCGG 


14967 


3766 


GCCGGCGC 


A 


CCGGAAUG 


6219 


CATTCCGG 


GGCTAGCTACAACGA 


(jL-GCCGGC 


1 yt O £ Q 
X4 y DO 


3760 


GCACCGGA 


A 


UGACAUCA 


6220 


TGATGTCA 


/-I /-^ /^rri TV /^rri TV tv tv /^/^ tv 

GGCTAGCTACAACGA 


TCCGGTGC 


1 O £ Q 


3757 


CCGGAAUG 


A 


CAUCAGCG 


6221 


CGCTGATG 


/^rri TV /'II 1 1 TV TV TV f^i^ 71 

GGCTAGCTACAACGA 


/-I A till 1 

CATTCCGG 


14970 


3755 


GGAAUGAC 


A 


UCAGCGUG 


6222 


CACGCTGA 


GGCTAG CT AC AACG A 


/-«rp/-t7vrpf-p/-i/-t 
GJ. L.AJ. i CL. 


T /I Q T 1 

±4 y / ± 


3751 


UGACAUCA 


G 


CGUGUCUC 


6223 


GAGACACG 


/—I /-» y^iT* TV /^im TV TV TV TV 

GGCTAGCTACAACGA 


TGATGTCA 


14972 


3749 


ACAUCAGC 


G 


UGUCUCGU 


6224 


ACGAGACA 


/-t /*im TV /■ 11 1 1 TV TV TV TV 

GGCTAGCTACAACGA 


GCTGATGT 


14973 


3747 


AUCAGCGU 


G 


UCUCGUGA 


6225 


TCACGAGA 


GGCTAGCTACAACGA 


TV ^^irt /Hi 1^1 TV m 

ACGCTGAT 


14974 


3742 


CGUGUCUC 


G 


UGACCAAG 


6226 


CTTGGTCA 


^-■^^ y— im TV ^-^Tl -JV TV TV f^/^ TV 

GGCTAGCTACAACGA 


A TV A r\t-* 

GAGACACG 


14975 


3739 


GUCUCGUG 


A 


CCAAGUAA 


6227 


TTACTTGG 


/"^ /~im TV / 11 1 1 TV TV TV i^r^ TV 

GGCTAGCTACAACGA 


CACGAGAC 


14 976 


3734 


GUGACCAA 


G 


UAAAGGUC 


6228 


GACCTTTA 


GGCTAGCTACAACGA 


r nrn y^ /-^ m TV 

TTGGTCAC 


14 977 


3728 


AAGUAAAG 


G 


UCCGAGCC 


6229 


GGCTCGGA 


/-^ /— < /-«irn TV /*im tv /~i tv tv /^/^ TV 

GGCTAGCTACAACGA 


CTTTACTT 


14 97 8 


3722 


AGGUCCGA 


G 


CCGCCGCA 


6230 


TGCGGCGG 


/^/-^ /^m TV y^tri 1 TV TV TV TV 

GGCTAGCTACAACGA 


TCGGACCT 


14 97 9 


3719 


UCCGAGCC 


G 


CCGCAGGU 


6231 


ACCTGCGG 


/^rrr TV / ii 1 1 tv tv tv /~^f^ 7v 

GGCTAGCTACAACGA 


i^/-i /^rri/~i/— 1/^ A 

GGC i CCtCjjA 


14 98 0 


3716 


GAGCCGCC 


G 


CAGGUGCA 


6232 


TGCACCTG 


GGCTAGCTACAACGA 


CjGCGGC 1 c 




3712 


CGCCGCAG 


G 


UGCAUGGU 


6233 


ACCATGCA 


/^^^^rri TV /~1»T* TV TV TV /^/^ TV 

GGCTAGCTACAACGA 


CTGCGGCG 


14 982 


3710 


CCGCAGGU 


G 


CAUGGUGU 


6234 


ACACCATG 


/—l /-^ /-^m TV /-irn TV A A O A 

GGC TAGCTAv-AACGA 


ACC i (j»CCCr 




3708 


GCAGGUGC 


A 


UGGUGUCA 


6235 


TGACACCA 


GGCTAGCTACAACGA 


VjCACC 1 oC 


1 A Q Q A 

X4 y o4 


3705 


GGUGCAUG 


G 


UGUCAAGG 


6236 


CCTTGACA 


nng'W II A ^"trtl A /"I A TV /^/^ A 

GGCTAGCTACAACGA 


CAIVjCACC 


1 A Q Q C 

X4y o D 


3703 


UGCAUGGU 


G 


UCAAGGAC 


6237 


GTCCTTGA 


GGCTAGCTACAACGA 


ACCATGCA 


1 A OQ £ 


3696 


UGUCAAGG 


A 


CCGCGCUC 


6238 


GAGCGCGG 


/»■ />*■ ywi'i'i 1% /"-i y-ipri TV TV TV TV 

GGCTAGCTACAACGA 


CCTTGACA 


14987 


3693 


CAAGGACC 


G 


CGCUCCGG 


623 9 


CCGGAGCG 


/-i /— irri TV /^rri "A /"^ TV TV i^r^ TV 

GGCTAGCTACAACGA 


GGTCCTTG 


14 98 8 


3691 


AGGACCGC 


G 


CUCCGGGG 


6240 


CCCCGGAG 


GGCTAGCTACAACGA 


GCGGTCCT 


1498 9 


3681 


UCCGGGGG 


G 


CGCCGGCC 


6241 


GGCCGGCG 


^ TV / <f 1 ■ TV TV TV /^/^ TV 

GGCTAGCTACAACGA 


y-i /~i y^ TV 

CCCCCGGA 


14990 


3679 


CGGGGGGC 


G 


CCGGCCAU 


6242 


ATGGCCGG 


GGCTAGCTACAACGA 


GCCCCCCG 


14991 


3675 


GGGCGCCG 


G 


CCAUCCGA 


6243 


TCGGATGG 


r^r^i nil n /^m a a a r^/^ a 

GGCTAGCTACAACGA 


CGGCGCCC 


14 992 


3672 


CGCCGGCC 


A 


UCCGACGA 


6244 


TCGTCGGA 


GGCTAGCTACAACGA 


GGCCGGCG 


14993 


3667 


GCCAUCCG 


A 


CGAGGUCC 


6245 


GGACCTCG 


GGCTAGCTACAACGA 


/-^/-^ f-% TV m /— t y~* 

CGGATGGC 


14 994 


3662 


CCGACGAG 


G 


UCCUGGUC 


6246 


GACCAGGA 


GGCTAGCTACAACGA 


CTCGTCGG 


14995 


3656 


AGGUCCUG 


G 


UCUACAUU 


6247 


AATGTAGA 


*^ /^m TV A-tm tv /~t tv tv /i^^i tv 

GGCTAG CT ACAACGA 


CAGGACCT 


14 996 


3652 


CCUGGUCU 


A 


CAUUGGUG 


6248 


CACCAATG 


GGCTAGCTACAACGA 


■JV ^ TV /^/^ A /*1 ^ 

AGACCAGG 


14997 


3650 


UGGUCUAC 


A 


UUGGUGUA 


624 9 


TACACCAA 


y^/— ty^rrt TV /^^n tv tv tv ^^f^ tv 

GGCTAGCTACAACGA 


y ^1 1 1 A ^ A r^i^ A 

GTAGACCA 


14998 


3646 


CUACAUUG 


G 


UGUACAUU 


6250 


AATGTACA 


t-^nt II 1 1 A /^/~tm A /~l A A A 

GGCTAGCTACAACGA 


CAAHjiAVj 


1 A Q Q Q 

X4 y yy 


3644 


ACAUUGGU 


G 


UACAUUUG 


6251 


CAAATGTA 


/-I /^m TV /^/^m TV "A TV f^i^ TV 

GGCTAG CT ACAACGA 


ACCAAiCji 


15000 


3642 


AUUGGUGU 


A 


CAUUUGGG 


6252 


CCCAAATG 


GGCTAGCTACAACGA 


TV TV TV TV rn 

ACACCAAT 


15001 


3640 


UGGUGUAC 


A 


UUUGGGUG 


6253 


^^TV y^^^y^TV TV TV 

CACCCAAA 


^ ^ i* 11 1 > IV y^m TV ^ A A f^t^ A 

GGCTAGCTACAACGA 


Gl ACACCA 


15002 


3634 


ACAUUUGG 


G 


UGAUUGGA 


6254 


TCCAATCA 


y^y^y If 1 1 TV /~1 /^m TV TV TV TV 

GGCTAGCTACAACGA 


/— TV A A rrt/^m 

CCAAATGT 


15003 


3631 


UUUGGGUG 


A 


UUGGACCC 


6255 


GGGTCCAA 


y-i / 1 1 TV >'^f T'l TV TV TV /^/^ TV 

GGCTAGCTACAACGA 


^A i^f^r^ TV A A 

CACCCAAA 


15004 


3626 


GUGAUUGG 


A 


CCCUUUGG 


6256 


CCAAAGGG 


y^ y-t TV /"If IT TV TV TV /~1/^ TV 

GGCTAG CTACAACGA 


/^/~«A Tvrn/^A^ 

CCAAl CAC 


150 05 


3617 


/-< /-I /^T TT TT T/^ 


r* 

yj 




O ^ D / 








15006 


3613 


UUGGGCCG 


G 


CUAGGGUC 


6258 


GACCCTAG 


GGCTAGCTACAACGA 


CGGCCCAA 


15007 


3607 


CGGCUAGG 


G 


UCUUUGAG 


6259 


CTCAAAGA 


GGCTAGCTACAACGA 


CCTAGCCG 


15008 


3599 


GUCUUUGA 


G 


CCGGCGCC 


6260 


GGCGCCGG 


GGCTAGCTACAACGA 


TCAAAGAC 


15009 


3595 


UUGAGCCG 


G 


CGCCGUGG 


6261 


CCACGGCG 


GGCTAGCTACAACGA 


CGGCTCAA 


15010 


3593 


GAGCCGGC 


G 


CCGUGGUA 


6262 


TACCACGG 


GGCTAGCTACAACGA 


GCCGGCTC 


15011 


3590 


CCGGCGCC 


G 


UGGUAGAC 


6263 


GTCTACCA 


GGCTAGCTACAACGA 


GGCGCCGG 


15012 


3587 


GCGCCGUG 


G 


UAGACAGU 


6264 


ACTGTCTA 


GGCTAGCTACAACGA 


CACGGCGC 


15013 


3583 


CGUGGUAG 


A 


CAGUCCAG 


6265 


CTGGACTG 


GGCTAGCTACAACGA 


CTACCACG 


15014 
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3580 


GGUAGACA G UCCAGCAC 


6266 


GTGCTGGA GGCTAGCTACAACGA TGTCTACC 


15015 


3575 


ACAGUCCA G CACACGCC 


6267 


GGCGTGTG GGCTAGCTACAACGA TGGACTGT 


15016 


3573 


AGUCCAGC A CACGCCGU 


6268 


ACGGCGTG GGCTAGCTACAACGA GCTGGACT 


15017 


3571 


UCCAGCAC A CGCCGUUG 


6269 


CAACGGCG GGCTAGCTACAACGA GTGCTGGA 


15018 


3569 


CAGCACAC G CCGUUGAC 


6270 


GTCAACGG GGCTAGCTACAACGA GTGTGCTG 


15019 


3566 


CACACGCC G UUGACGCA 


6271 


TGCGTCAA GGCTAGCTACAACGA GGCGTGTG 


15020 


3562 


CGCCGUUG A CGCAGGUC 


6272 


GACCTGCG GGCTAGCTACAACGA CAACGGCG 


15021 


3560 


CCGUUGAC G CAGGUCGC 


6273 


GCGACCTG GGCTAGCTACAACGA GTCAACGG 


15022 


3556 


UGACGCAG G UCGCUAGG 


6274 


CCTAGCGA GGCTAGCTACAACGA CTGCGTCA 


15023 


3553 


CGCAGGUC G CUAGGAAA 


6275 


TTTCCTAG GGCTAGCTACAACGA GACCTGCG 


15024 


3543 


UAGGAAAG A CUGCGUCG 


6276 


CGACGCAG GGCTAGCTACAACGA CTTTCCTA 


15025 


3540 


GAAAGACU G CGUCGCGG 


6277 


CCGCGACG GGCTAGCTACAACGA AGTCTTTC 


15026 


3538 


AAGACUGC G UCGCGGUG 


6278 


CACCGCGA GGCTAGCTACAACGA GCAGTCTT 


15027 


3535 


ACUGCGUC G CGGUGGAA 


6279 


TTCCACCG GGCTAGCTACAACGA GACGCAGT 


15028 


3532 


GCGUCGCG G UGGAAACC 


6280 


GGTTTCCA GGCTAGCTACAACGA CGCGACGC 


15029 


3526 


CGGUGGAA A CCACUUGA 


6281 


TCAAGTGG GGCTAGCTACAACGA TTCCACCG 


15030 


3523 


UGGAAACC A CUUGAACU 


6282 


AGTTCAAG GGCTAGCTACAACGA GGTTTCCA 


15031 


3517 


CCACUUGA A CUUCCCCC 


6283 


GGGGGAAG GGCTAGCTACAACGA TCAAGTGG 


15032 


3505 


CCCCCUCG A CUUGGUUC 


6284 


GAACCAAG GGCTAGCTACAACGA CGAGGGGG 


15033 


3500 


UCGACUUG G UUCUUGUC 


6285 


GACAAGAA GGCTAGCTACAACGA CAAGTCGA 


15034 


3494 


UGGUUCUU G UCCCGGCC 


6286 


GGCCGGGA GGCTAGCTACAACGA AAGAACCA 


15035 


3488 


UUGUCCCG G CCCGUGAG 


6287 


CTCACGGG GGCTAGCTACAACGA CGGGACAA 


15036 


3484 


CCCGGCCC G UGAGGCUG 


6288 


CAGCCTCA GGCTAGCTACAACGA GGGCCGGG 


15037 


3479 


CCCGUGAG G CUGGUGAU 


6289 


ATCACCAG GGCTAGCTACAACGA CTCACGGG 


15038 


3475 


UGAGGCUG G UGAUAAUG 


6290 


CATTATCA GGCTAGCTACAACGA CAGCCTCA 


15039 


3472 


GGCUGGUG A UAAUGCAG 


6291 


CTGCATTA GGCTAGCTACAACGA CACCAGCC 


15040 


3469 


UGGUGAUA A UGCAGCCA 


6292 


TGGCTGCA GGCTAGCTACAACGA TATCACCA 


15041 


3467 


GUGAUAAU G CAGCCAAA 


6293 


TTTGGCTG GGCTAGCTACAACGA ATTATCAC 


15042 


3464 


AUAAUGCA G CCAAACAG 


6294 


CTGTTTGG GGCTAGCTACAACGA TGCATTAT 


15043 


3459 


GCAGCCAA A CAGGCCCC 


6295 


GGGGCCTG GGCTAGCTACAACGA TTGGCTGC 


15044 


3455 


CCAAACAG G CCCCGCGU 


6296 


ACGCGGGG GGCTAGCTACAACGA CTGTTTGG 


15045 


3450 


CAGGCCCC G CGUCUGUU 


6297 


AACAGACG GGCTAGCTACAACGA GGGGCCTG 


15046 


3448 


GGCCCCGC G UCUGUUGG 


6298 


CCAACAGA GGCTAGCTACAACGA GCGGGGCC 


15047 


3444 


CCGCGUCU G UUGGGAGU 


6299 


ACTCCCAA GGCTAGCTACAACGA AGACGCGG 


15048 


3437 


UGUUGGGA G UAGGCCGU 


6300 


ACGGCCTA GGCTAGCTACAACGA TCCCAACA 


15049 


3433 


GGGAGUAG G CCGUAAUG 


6301 


CATTACGG GGCTAGCTACAACGA CTACTCCC 


15050 


3430 


AGUAGGCC G UAAUGGGC 


6302 


GCCCATTA GGCTAGCTACAACGA GGCCTACT 


15051 


3427 


AGGCCGUA A UGGGCGCG 


6303 


CGCGCCCA GGCTAGCTACAACGA TACGGCCT 


15052 


3423 


CGUAAUGG G CGCGAGGA 


6304 


TCCTCGCG GGCTAGCTACAACGA CCATTACG 


15053 


3421 


UAAUGGGC G CGAGGAGU 


6305 


ACTCCTCG GGCTAGCTACAACGA GCCCATTA 


15054 


3414 


CGCGAGGA G UCGCCACC 


6306 


GGTGGCGA GGCTAGCTACAACGA TCCTCGCG 


15055 


3411 


GAGGAGUC G CCACCCCU 


6307 


AGGGGTGG GGCTAGCTACAACGA GACTCCTC 


15056 


3408 


GAGUCGCC A CCCCUGCC 


6308 


GGCAGGGG GGCTAGCTACAACGA GGCGACTC 


15057 


3402 


CCACCCCU G CCCCUCAA 


6309 


TTGAGGGG GGCTAGCTACAACGA AGGGGTGG 


15058 


3392 


CCCUCAAG A CUGUCGGC 


6310 


GCCGACAG GGCTAGCTACAACGA CTTGAGGG 


15059 


3389 


UCAAGACU G UCGGCUGG 


6311 


CCAGCCGA GGCTAGCTACAACGA AGTCTTGA 


15060 


3385 


GACUGUCG G CUGGUCCU 


6312 


AGGACCAG GGCTAGCTACAACGA CGACAGTC 


15061 


3381 


GUCGGCUG G UCCUAGGA 


6313 


TCCTAGGA GGCTAGCTACAACGA CAGCCGAC 


15062 


3372 


UCCUAGGA G UAUCUCCC 


6314 


GGGAGATA GGCTAGCTACAACGA TCCTAGGA 


15063 


3370 


CUAGGAGU A UCUCCCUC 


6315 


GAGGGAGA GGCTAGCTACAACGA ACTCCTAG 


15064 


3352 


CCCUUCGG G CGGAGACA 


6316 


TGTCTCCG GGCTAGCTACAACGA CCGAAGGG 


15065 


3346 


GGGCGGAG A CAGGUAGA 


6317 


TCTACCTG GGCTAGCTACAACGA CTCCGCCC 


15066 


3342 


GGAGACAG G UAGACCCA 


6318 


TGGGTCTA GGCTAGCTACAACGA CTGTCTCC 


15067 


3338 


ACAGGUAG A CCCAUAAU 


6319 


ATTATGGG GGCTAGCTACAACGA CTACCTGT 


15068 


3334 


GUAGACCC A UAAUGAUG 


6320 


CATCATTA GGCTAGCTACAACGA GGGTCTAC 


15069 


3331 


GACCCAUA A UGAUGUCC 


6321 


GGACATCA GGCTAGCTACAACGA TATGGGTC 


15070 
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3328 


CCAUAAUG A UGUCCCCA 


6322 


TGGGGACA GGCTAGCTACAACGA CATTATGG 


15071 


3326 


AUAAUGAU G UCCCCACA 


6323 


TGTGGGGA GGCTAGCTACAACGA ATCATTAT 


15072 


3320 


AUGUCCCC A CACGCCGC 


6324 


GCGGCGTG GGCTAGCTACAACGA GGGGACAT 


15073 


3318 


GUCCCCAC A CGCCGCGG 


6325 


CCGCGGCG GGCTAGCTACAACGA GTGGGGAC 


15074 


3316 


CCCCACAC G CCGCGGUG 


6326 


CACCGCGG GGCTAGCTACAACGA GTGTGGGG 


15075 


3313 


CACACGCC G CGGUGUCU 


6327 


AGACACCG GGCTAGCTACAACGA GGCGTGTG 


15076 


3310 


ACGCCGCG G UGUCUCCC 


6328 


GGGAGACA GGCTAGCTACAACGA CGCGGCGT 


15077 


3308 


GCCGCGGU G UCUCCCCC 


6329 


GGGGGAGA GGCTAGCTACAACGA ACCGCGGC 


15078 


32 95 


CCCCCCAG G UGAUGAUC 


633 0 


GATCATCA GGCTAGCTACAACGA CTGGGGGG 


15079 


32 92 


CCCAGGUG A UGAUCUUG 


63 31 


CAAGATCA GGCTAGCTACAACGA CACCTGGG 


15080 


3289 


AGGUGAUG A UCUUGAUU 


6332 


AATCAAGA GGCTAGCTACAACGA CATCACCT 


15081 


3283 


UGAUCUUG A UUUCCAUG 


6333 


CATGGAAA GGCTAGCTACAACGA CAAGATCA 


15082 


3211 


UGAUUUCC A UGUCGGAG 


6334 


CTCCGACA GGCTAGCTACAACGA GGAAATCA 


15083 


3275 


AUUUCCAU G UCGGAGAA 


6335 


TTCTCCGA GGCTAGCTACAACGA ATGGAAAT 


15084 


3265 


CGGAGAAG A CGACGGGC 


6336 


GCCCGTCG GGCTAGCTACAACGA CTTCTCCG 


15085 


3262 


AGAAGACG A CGGGCUCG 


6337 


CGAGCCCG GGCTAGCTACAACGA CGTCTTCT 


15086 


3258 


GACGACGG G CUCGACCG 


6338 


CGGTCGAG GGCTAGCTACAACGA CCGTCGTC 


15087 


3253 


CGGGCUCG A CCGCUACC 


6339 


GGTAGCGG GGCTAGCTACAACGA CGAGCCCG 


15088 


3250 


GCUCGACC G CUACCGCC 


6340 


GGCGGTAG GGCTAGCTACAACGA GGTCGAGC 


15089 


3247 


CGACCGCU A CCGCCAGG 


6341 


CCTGGCGG GGCTAGCTACAACGA AGCGGTCG 


15090 


3244 


CCGCUACC G CCAGGUCU 


6342 


AGACCTGG GGCTAGCTACAACGA GGTAGCGG 


15091 


3239 


ACCGCCAG G UCUCGUAG 


6343 


CTACGAGA GGCTAGCTACAACGA CTGGCGGT 


15092 


3234 


CAGGUCUC G UAGACCUG 


6344 


CAGGTCTA GGCTAGCTACAACGA GAGACCTG 


15093 


323 0 


UCUCGUAG A CCUGUGUG 


6345 


CACACAGG GGCTAGCTACAACGA CTACGAGA 


15094 


3226 


GUAGACCU G UGUGGGCC 


6346 


GGCCCACA GGCTAGCTACAACGA AGGTCTAC 


15095 


3224 


AGACCUGU G UGGGCCCA 


6347 


TGGGCCCA GGCTAGCTACAACGA ACAGGTCT 


15096 


3220 


CUGUGUGG G CCCAGUCC 


6348 


GGACTGGG GGCTAGCTACAACGA CCACACAG 


15097 


3215 


UGGGCCCA G UCCUGCAG 


6349 


CTGCAGGA GGCTAGCTACAACGA TGGGCCCA 


15098 


3210 


CCAGUCCU G CAGUGGAG 


6350 


CTCCACTG GGCTAGCTACAACGA AGGACTGG 


15099 


3207 


GUCCUGCA G UGGAGUGA 


6351 


TCACTCCA GGCTAGCTACAACGA TGCAGGAC 


15100 


3202 


GCAGUGGA G UGAGGUGG 


6352 


CCACCTCA GGCTAGCTACAACGA TCCACTGC 


15101 


3197 


GGAGUGAG G UGGUCAUA 


6353 


TATGACCA GGCTAGCTACAACGA CTCACTCC 


15102 


3194 


GUGAGGUG G UCAUAGAC 


6354 


GTCTATGA GGCTAGCTACAACGA CACCTCAC 


15103 


3191 


AGGUGGUC A UAGACGGA 


6355 


TCCGTCTA GGCTAGCTACAACGA GACCACCT 


15104 


3187 


GGUCAUAG A CGGACGUA 


6356 


TACGTCCG GGCTAGCTACAACGA CTATGACC 


15105 


3183 


AUAGACGG A CGUACCUU 


6357 


AAGGTACG GGCTAGCTACAACGA CCGTCTAT 


15106 


3181 


AGACGGAC G UACCUUUC 


6358 


GAAAGGTA GGCTAGCTACAACGA GTCCGTCT 


15107 


3179 


ACGGACGU A CCUUUCAA 


63 59 


TTGAAAGG GGCTAGCTACAACGA ACGTCCGT 


15108 


3171 


ACCUUUCA A UUCGGCCA 


6360 


TGGCCGAA GGCTAGCTACAACGA TGAAAGGT 


15109 


3166 


UCAAUUCG G CCAACUUC 


6361 


GAAGTTGG GGCTAGCTACAACGA CGAATTGA 


15110 


3162 


UUCGGCCA A CUUCAUGA 


6362 


TCATGAAG GGCTAGCTACAACGA TGGCCGAA 


15111 


3157 


CCAACUUC A UGAAGGCC 


6363 


GGCCTTCA GGCTAGCTACAACGA GAAGTTGG 


15112 


3151 


UCAUGAAG G CCAUUUGG 


6364 


CCAAATGG GGCTAGCTACAACGA CTTCATGA 


15113 


3148 


UGAAGGCC A UUUGGACA 


6365 


TGTCCAAA GGCTAGCTACAACGA GGCCTTCA 


15114 


3142 


CCAUUUGG A CAUAUUGC 


6366 


GCAATATG GGCTAGCTACAACGA CCAAATGG 


15115 


3140 


AUUUGGAC A UAUUGCCC 


6367 


GGGCAATA GGCTAGCTACAACGA GTCCAAAT 


15116 


313 8 


UUGGACAU A UUGCCCCC 


6368 


GGGGGCAA GGCTAGCTACAACGA ATGTCCAA 


15117 


313 5 




D J D y 


vj 1 tjtjtavjtiLj KjKjK^ i ALiL. 1 AC_AAv-(jtA AA i A 1 G 1 L 


15118 


3128 


UGCCCCCC A CCGACUUU 


6370 


AAAGTCGG GGCTAGCTACAACGA GGGGGGCA 


15119 


3124 


CCCCACCG A CUUUCCGC 


6371 


GCGGAAAG GGCTAGCTACAACGA CGGTGGGG 


15120 


3117 


GACUUUCC G CACCAAAA 


6372 


TTTTGGTG GGCTAGCTACAACGA GGAAAGTC 


15121 


3115 


CUUUCCGC A CCAAAAUG 


6373 


CATTTTGG GGCTAGCTACAACGA GCGGAAAG 


15122 


3109 


GCACCAAA A UGCAUUCA 


6374 


TGAATGCA GGCTAGCTACAACGA TTTGGTGC 


15123 


3107 


ACCAAAAU G CAUUCACG 


6375 


CGTGAATG GGCTAGCTACAACGA ATTTTGGT 


15124 


3105 


CAAAAUGC A UUCACGGA 


6376 


TCCGTGAA GGCTAGCTACAACGA GCATTTTG 


15125 


3101 


AUGCAUUC A CGGAUGAC 


6377 


GTCATCCG GGCTAGCTACAACGA GAATGCAT 


15126 
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3 097 


AuUCACGG 


A 


UGACCCCU 


63 78 


AGGGGTCA 


GGCTAGCTACAACGA 


CCGTGAAT 


15127 


3 094 


CACGGAUG 


A 


CCCCUUGA 


6379 


TCAAGGGG 


GGCTAGCTACT^CGA 


CATCCGTG 


15128 


3085 


CCCCUUGA 


G 


CCCGCACA 


6380 


TGTGCGGG 


GGCTAGCTACAACGA 


TCAAGGGG 


15129 


3081 


UUGAGCCC 


G 


CACAAAGU 


6381 


ACTTTGTG 


GGCTAGCTACAACGA 


GGGCTCAA 


15130 


3079 


GAGCCCGC 


A 


TV TV ^ T^^^ 

CAAAGUCC 


6382 


GGACTTTG 


GGCTAGCTACAACGA 


GCGGGCTC 


15131 


3 074 


CGCACAAA 


G 


UCCGGCAC 


6383 


GTGCCGGA 


GGCTAGCTACAACGA 


TTTGTGCG 


15132 


3 0 69 


7\ TV TV /^T T/^ /~1 

AAAGUCCG 


G 


CACUUUUG 


6384 


CAAAAGTG 


GGCTAGCTACAACGA 


CGGACTTT 


15133 


3 067 


AGUCCGGC 


A 


CUUUUGCU 


6385 


AGCAAAAG 


GGCTAGCTACAACGA 


GCCGGACT 


15134 


3 0 61 


GCACUUUU 


G 


CUAUACCA 


6386 


TGGTATAG 


GGCTAGCTACAACGA 


AAAAGTGC 


15135 


3058 


CUUUUGCU 


A 


UACCAGCC 


6387 


GGCTGGTA 


GGCTAGCTACAACGA 


AGCAAAAG 


15136 


3056 


T TTTT T/~» /"IT TTV TT 

UUUGCUAU 


A 


CCAGCCUG 


6388 


CAGGCTGG 


GGCTAGCTACAACGA 


ATAGCAAA 


15137 


3 052 


CUAUACCA 


G 


CCUGGAGC 


6389 


GCTCCAGG 


GGCTAGCTACAACGA 


TGGTATAG 


15138 


3 04 5 


AGCCUGGA 


G 


CACCAUGA 


63 90 


TCATGGTG 


GGCTAGCTACAACGA 


TCCAGGCT 


15139 


3043 


CCUGGAGC 


A 


CCAUGAGC 


6391 


GCTCATGG 


GGCTAGCTACAACGA 


GCTCCAGG 


15140 


3040 


GGAGCTVCC 


A 


UGAGCGGG 


6392 


CCCGCTCA 


GGCTAGCTACAACGA 


GGTGCTCC 


15141 


3036 


CACCAUGA 


G 


CGGGCCGA 


6393 


TCGGCCCG 


GGCTAGCTACAACGA 


TCATGGTG 


15142 


3032 


AUGAGCGG 


G 


CCGAGUAU 


6394 


ATACTCGG 


GGCTAGCTACAACGA 


CCGCTCAT 


15143 


3 02 7 


CGGGCCGA 


G 


UAUGGCGA 


6395 


TCGCCATA 


GGCTAGCTACAACGA 


TCGGCCCG 


15144 


3 025 


GGCCGAGU 


A 


UGGCGAGC 


6396 


GCTCGCCA 


GGCTAGCTACAACGA 


ACTCGGCC 


15145 


3 022 


CGAGUAUG 


G 


CGAGCAUA 


6397 


TATGCTCG 


GGCTAGCTACAACGA 


CATACTCG 


15146 


3018 


UAUGGCGA 


G 


CAUAAUUU 


6398 


AAATTATG 


GGCTAGCTACAACGA 


TCGCCATA 


15147 


3 016 


UGGCGAGC 


A 


UAAUUUUG 


6399 


CAAAATTA 


GGCTAGCTACAACGA 


GCTCGCCA 


15148 


3 013 


CGAGCAUA 


A 


UUUUGGUG 


6400 


CACCAAAA 


GGCTAGCTACAACGA 


TATGCTCG 


15149 


3 007 


UAAUUUUG 


G 


UGAUGUCA 


6401 


TGACATCA 


GGCTAGCTACAACGA 


CAAAATTA 


15150 


3 004 


T TT TT TT T/^^T T^ 

UUUUGGUG 


A 


UGUCAAAG 


6402 


CTTTGACA 


GGCTAGCTACAACGA 


CACCAAAA 


15151 


3002 


T TT T/^ T^^ TV T T 

UUGGUGAU 


G 


UCAAAGAU 


6403 


ATCTTTGA 


GGCTAGCTACAACGA 


ATCACCAA 


15152 


2995 


UGUCAAAG 


A 


UUAGCUCU 


64 04 


AGAGCTAA 


GGCTAGCTACAACGA 


CTTTGACA 


15153 


2991 


TV TV TV TV T W 

AAAGAUUA 


G 


CUCUGGGU 


6405 


ACCCAGAG 


GGCTAGCTACAACGA 


TAATCTTT 


15154 


2984 


AGCUCUGG 


G 


UGGACCAC 


6406 


GTGGTCCA 


GGCTAGCTACAACGA 


CCAGAGCT 


15155 


2 980 


CUGGGUGG 


A 


CCACACAC 


6407 


GTGTGTGG 


GGCTAGCTACAACGA 


CCACCCAG 


15156 


2977 


GGUGGACC 


A 


CACACGUG 


6408 


CACGTGTG 


GGCTAGCTACAACGA 


GGTCCACC 


15157 


2975 


UGGACCAC 


A 


CACGUGAG 


6409 


CTCACGTG 


GGCTAGCTACAACGA 


GTGGTCCA 


15158 


2973 


GACCACAC 


A 


CGUGAGGA 


6410 


TCCTCACG 


GGCTAGCTACAACGA 


GTGTGGTC 


15159 


2971 


CCACACAC 


G 


UGAGGAGA 


6411 


TCTCCTCA 


GGCTAGCTACAACGA 


GTGTGTGG 


15160 


2 962 


UGAGGAGA 


A 


UGAUGGCA 


6412 


TGCCATCA 


GGCTAGCTACAACGA 


TCTCCTCA 


15161 


2 959 


GGAGAAUG 


A 


UGGCACCG 


6413 


CGGTGCCA 


GGCTAGCTACAACGA 


CATTCTCC 


15162 


2 956 


GAAUGAUG 


G 


CACCGCGC 


6414 


GCGCGGTG 


GGCTAGCTACAACGA 


CATCATTC 


15163 


2954 


AUGAUGGC 


A 


CCGCGCCC 


6415 


GGGCGCGG 


GGCTAGCTACAACGA 


GCCATCAT 


15164 


2951 


AUGGCACC 


G 


CGCCCCCC 


6416 


GGGGGGCG 


GGCTAGCTACAACGA 


GGTGCCAT 


15165 


2949 


GGCACCGC 


G 


CCCCCCCC 


6417 


GGGGGGGG 


GGCTAGCTACAACGA 


GCGGTGCC 


15166 


2938 


CCCCCCGA 


A 


CGUUGAGG 


6418 


CCTCAACG 


GGCTAGCTACAACGA 


TCGGGGGG 


15167 


2 936 


CCCCGAAC 


G 


UUGAGGGG 


6419 


CCCCTCAA 


GGCTAGCTACAACGA 


GTTCGGGG 


15168 


2 923 


GGGGGGGG 


A 


UCCACACU 


6420 


AGTGTGGA 


GGCTAGCTACAACGA 


CCCCCCCC 


15169 


2919 


GGGGAUCC 


A 


CACUUGCA 


6421 


TGCAAGTG 


GGCTAGCTACAACGA 


GGATCCCC 


15170 


2 917 


GGAUCCZAC 


A 


CUUGCAAC 


6422 


GTTGCAAG 


GGCTAGCTACAACGA 


GTGGATCC 


15171 


2913 


CCACACuU 


G 


TV TV /^T "Ty^ /^/^ 

CAACUGCG 


6423 


CGCAGTTG 


GGCTAGCTACAACGA 


AAGTGTGG 


15172 


2 910 


CACUUGCA 


A 


CUGCGCCU 


6424 


AGGCGCAG 


GGCTAGCTACAACGA 


TGCAAGTG 


15173 


2 907 




G 




O *± Z D 




vjLst- i AVjt^ X Av_AAL.GA 


AGTTGCAA 


15174 


2905 


GCAACUGC 


G 


CCUCGGCU 


6426 


AGCCGAGG 


GGCTAGCTACAACGA 


GCAGTTGC 


15175 


2899 


GCGCCUCG 


G 


CUCUGGUG 


6427 


CACCAGAG 


GGCTAGCTACAACGA 


CGAGGCGC 


15176 


2893 


CGGCUCUG 


G 


UGAUAAGG 


6428 


CCTTATCA 


GGCTAGCTACAACGA 


CAGAGCCG 


15177 


2890 


CX^CUGGUG 


A 


UAAGGUAU 


6429 


ATACCTTA 


GGCTAGCTACAACGA 


CACCAGAG 


15178 


2885 


GUGAUAAG 


G 


UAUUGCAA 


6430 


TTGCAATA 


GGCTAGCTACAACGA 


CTTATCAC 


15179 


2883 


GAUAAGGU 


A 


UUGCAACC 


6431 


GGTTGCAA 


GGCTAGCTACAACGA 


ACCTTATC 


15180 


2880 


AAGGUAUU 


G 


CAACCACC 


6432 


GGTGGTTG 


GGCTAGCTACAACGA 


AATACCTT 


15181 


2877 


GUAXJUGCA 


A 


CCACCAUA 


6433 


TATGGTGG 


GGCTAGCTACAACGA 


TGCAATAC 


15182 
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2874 


UUGCAACC A CCAUAUGA 


6434 


TCATATGG GGCTAGCTACAACGA GGTTGCAA 


15183 


2871 


CAACCACC A UAUGAGCC 


6435 


GGCTCATA GGCTAGCTACAACGA GGTGGTTG 


15184 


2869 


ACCACCAU A UGAGCCXTA 


6436 


TAGGCTCA GGCTAGCTACAACGA ATGGTGGT 


15185 


2865 


CCAUAUGA G CCUAGCGA 


6437 


TCGCTAGG GGCTAGCTACAACGA TCATATGG 


15186 


2860 


UGAGCCUA G CGAGGAAC 


6438 


GTTCCTCG GGCTAGCTACAACGA TAGGCTCA 


15187 


2853 


AGCGAGGA A CACUUUGU 


6439 


ACAAAGTG GGCTAGCTACAACGA TCCTCGCT 


15188 


2851 


CGAGGAAC A CUUUGUAG 


644 0 


CTACAAAG GGCTAGCTACAACGA GTTCCTCG 


15189 


2846 


AACACUUU G UAGUAUGG 


6441 


CCATACTA GGCTAGCTACAACGA AAAGTGTT 


15190 


2843 


ACUUUGUA G UAUGGUGA 


6442 


TCACCATA GGCTAGCTACAACGA TACAAAGT 


15191 


2841 


UUUGUAGU A UGGUGACA 


6443 


TGTCACCA GGCTAGCTACAACGA ACTACAAA 


15192 


2838 


GUAGUAUG G UGACAAGG 


6444 


CCTTGTCA GGCTAGCTACAACGA CATACTAC 


15193 


2835 


GUAUGGUG A CAAGGUCA 


6445 


TGACCTTG GGCTAGCTACAACGA CACCATAC 


15194 


2830 


GUGACAAG G UCAAGAGU 


6446 


ACTCTTGA GGCTAGCTACAACGA CTTGTCAC 


15195 


2823 


GGUCAAGA G UGCUAGAC 


6447 


GTCTAGCA GGCTAGCTACAACGA TCTTGACC 


15196 


2821 


UCAAGAGU G CUAGACCU 


6448 


AGGTCTAG GGCTAGCTACAACGA ACTCTTGA 


15197 


2816 


AGUGCUAG A CCUACAAA 


6449 


TTTGTAGG GGCTAGCTACAACGA CTAGCACT 


15198 


2812 


CUAGACCU A CAAAAACC 


6450 


GGTTTTTG GGCTAGCTACAACGA AGGTCTAG 


15199 


2806 


CUACAAAA A CCACGCCU 


6451 


AGGCGTGG GGCTAGCTACAACGA TTTTGTAG 


15200 


2803 


CAAAAACC A CGCCUCCG 


6452 


CGGAGGCG GGCTAGCTACAACGA GGTTTTTG 


15201 


2801 


AAAACCAC G CCUCCGCA 


6453 


TGCGGAGG GGCTAGCTACAACGA GTGGTTTT 


15202 


2795 


ACGCCUCC G CACGAUGC 


6454 


GCATCGTG GGCTAGCTACAACGA GGAGGCGT 


15203 


2793 


GCCUCCGC A CGAUGCGG 


6455 


CCGCATCG GGCTAGCTACAACGA GCGGAGGC 


15204 


2790 


UCCGCACG A UGCGGCCA 


6456 


TGGCCGCA GGCTAGCTACAACGA CGTGCGGA 


15205 


2788 


CGCACGAU G CGGCCAUC 


6457 


GATGGCCG GGCTAGCTACAACGA ATCGTGCG 


15206 


2785 


ACGAUGCG G CCAUCUCC 


6458 


GGAGATGG GGCTAGCTACAACGA CGCATCGT 


15207 


2782 


AUGCGGCC A UCUCCCGG 


6459 


CCGGGAGA GGCTAGCTACAACGA GGCCGCAT 


15208 


2774 


AUCUCCCG G UCCAUGGC 


6460 


GCCATGGA GGCTAGCTACAACGA CGGGAGAT 


15209 


2770 


CCCGGUCC A UGGCGUAC 


6461 


GTACGCCA GGCTAGCTACAACGA GGACCGGG 


15210 


2767 


GGUCCAUG G CGUACGCC 


6462 


GGCGTACG GGCTAGCTACAACGA CATGGACC 


15211 


2765 


UCCAUGGC G UACGCCCG 


6463 


CGGGCGTA GGCTAGCTACAACGA GCCATGGA 


15212 


2763 


CAUGGCGU A CGCCCGUG 


6464 


CACGGGCG GGCTAGCTACAACGA ACGCCATG 


15213 


2761 


UGGCGUAC G CCCGUGGU 


6465 


ACCACGGG GGCTAGCTACAACGA GTACGCCA 


15214 


2757 


GUACGCCC G UGGUGGUA 


6466 


TACCACCA GGCTAGCTACAACGA GGGCGTAC 


15215 


2754 


CGCCCGUG G UGGUAACG 


6467 


CGTTACCA GGCTAGCTACAACGA CACGGGCG 


15216 


2751 


CCGUGGUG G UAACGCCA 


6468 


TGGCGTTA GGCTAGCTACAACGA CACCACGG 


15217 


2748 


UGGUGGUA A CGCCAGCA 


6469 


TGCTGGCG GGCTAGCTACAACGA TACCACCA 


15218 


2746 


GUGGUAAC G CCAGCAGG 


6470 


CCTGCTGG GGCTAGCTACAACGA GTTACCAC 


15219 


2742 


UAACGCCA G CAGGAGCA 


6471 


TGCTCCTG GGCTAGCTACAACGA TGGCGTTA 


15220 


2736 


CAGCAGGA G CAGGAGUA 


6472 


TACTCCTG GGCTAGCTACAACGA TCCTGCTG 


15221 


2730 


GAGCAGGA G UAGCGGCC 


6473 


GGCCGCTA GGCTAGCTACAACGA TCCTGCTC 


15222 


2727 


CAGGAGUA G CGGCCAUA 


6474 


TATGGCCG GGCTAGCTACAACGA TACTCCTG 


15223 


2724 


GAGUAGCG G CCAUACGC 


6475 


GCGTATGG GGCTAGCTACAACGA CGCTACTC 


15224 


2721 


UAGCGGCC A UACGCCGU 


6476 


ACGGCGTA GGCTAGCTACAACGA GGCCGCTA 


15225 


2719 


GCGGCCAU A CGCCGUAG 


6477 


CTACGGCG GGCTAGCTACAACGA ATGGCCGC 


15226 


2717 


GGCCAUAC G CCGUAGAG 


6478 


CTCTACGG GGCTAGCTACAACGA GTATGGCC 


15227 


2714 


CAUACGCC G UAGAGAGC 


6479 


GCTCTCTA GGCTAGCTACAACGA GGCGTATG 


15228 


2707 


CGUAGAGA G CAUAUGCC 


6480 


GGCATATG GGCTAGCTACAACGA TCTCTACG 


15229 


27 05 


UAQjAvjACjC a UAUGCCUL- 


64 81 


GCGGCAiA GCjCI AG(_i ACAAL.GA GCT^CiClA 


1 52 3 0 


2703 


GAGAGCAU A UGCCGCCC 


6482 


GGGCGGCA GGCTAGCTACAACGA ATGCTCTC 


15231 


2701 


gagcauau g ccgcccca 


6483 


TGGGGCGG GGCTAGCTACAACGA ATATGCTC 


15232 


2698 


CAUAUGCC G CCCCAGGG 


6484 


CCCTGGGG GGCTAGCTACAACGA GGCATATG 


15233 


2689 


ccccaggg a ccagcuug 


6485 


CAAGCTGG GGCTAGCTACAACGA CCCTGGGG 


15234 


2685 


AGGGACCA G CUUGCCUU 


6486 


AAGGCAAG GGCTAGCTACAACGA TGGTCCCT 


15235 


2681 


ACCAGCUU G CCUUUGAU 


6487 


ATCAAAGG GGCTAGCTACAACGA AAGCTGGT 


15236 


2674 


UGCCUUUG A UGUACCAG 


6488 


CTGGTACA GGCTAGCTACAACGA CAAAGGCA 


15237 


2672 


CCUUUGAU G UACCAGGC 


6489 


GCCTGGTA GGCTAGCTACAACGA ATCAAAGG 


15238 
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2670 


UUUGAUGU A CCAGGCAG 


6490 


CTGCCTGG GGCTAGCTACAACGA ACATCAAA 


15239 


2665 


UGUACCAG G CAGCACAG 


6491 


CTGTGCTG GGCTAGCTACAACGA CTGGTACA 


15240 


2662 


ACCAGGCA G CACAGAAG 


6492 


CTTCTGTG GGCTAGCTACAACGA TGCCTGGT 


15241 


2660 


CAGGCAGC A CAGAAGAA 


6493 


TTCTTCTG GGCTAGCTACAACGA GCTGCCTG 


15242 


2652 


ACAGAAGA A CACGAGGA 


6494 


TCCTCGTG GGCTAGCTACAACGA TCTTCTGT 


15243 


2650 


AGAAGAAC A CGAGGAAG 


6495 


CTTCCTCG GGCTAGCTACAACGA GTTCTTCT 


15244 


2635 


AGGAGAGG A UGCCAUGC 


6496 


GCATGGCA GGCTAGCTACAACGA CCTCTCCT 


15245 


2633 


GAGAGGAU G CCAUGCAC 


6497 


GTGCATGG GGCTAGCTACAACGA ATCCTCTC 


15246 


2630 


AGGAUGCC A UGCACUCC 


6498 


GGAGTGCA GGCTAGCTACAACGA GGCATCCT 


15247 


2628 


GAUGCCAU G CACUCCGG 


6499 


CCGGAGTG GGCTAGCTACAACGA ATGGCATC 


15248 


2626 


UGCCAUGC A CUCCGGCC 


6500 


GGCCGGAG GGCTAGCTACAACGA GCATGGCA 


15249 


2620 


GCACUCCG G CCAAGGAU 


6501 


ATCCTTGG GGCTAGCTACAACGA CGGAGTGC 


15250 


2613 


GGCCAAGG A UGCUGCAU 


6502 


ATGCAGCA GGCTAGCTACAACGA CCTTGGCC 


15251 


2611 


CCAAGGAU G CUGCAUUG 


6503 


CAATGCAG GGCTAGCTACAACGA ATCCTTGG 


15252 


2608 


AGGAUGCU G CAUUGAGG 


6504 


CCTCAATG GGCTAGCTACAACGA AGCATCCT 


15253 


2606 


GAUGCUGC A UUGAGGAC 


6505 


GTCCTCAA GGCTAGCTACAACGA GCAGCATC 


15254 


2599 


CAUUGAGG A CCACCAGG 


6506 


CCTGGTGG GGCTAGCTACAACGA CCTCAATG 


15255 


2596 


UGAGGACC A CCAGGUUC 


6507 


GAACCTGG GGCTAGCTACAACGA GGTCCTCA 


15256 


2591 


ACCACCAG G UUCUCUAG 


6508 


CTAGAGAA GGCTAGCTACAACGA CTGGTGGT 


15257 


2581 


UCUCUAGG G CAGCCUCG 


6509 


CGAGGCTG GGCTAGCTACAACGA CCTAGAGA 


15258 


2578 


CUAGGGCA G CCUCGGCC 


6510 


GGCCGAGG GGCTAGCTACAACGA TGCCCTAG 


15259 


2572 


CAGCCUCG G CCUGGGCU 


6511 


AGCCCAGG GGCTAGCTACAACGA CGAGGCTG 


15260 


2566 


CGGCCUGG G CUACCAAC 


6512 


GTTGGTAG GGCTAGCTACAACGA CCAGGCCG 


15261 


2563 


CCUGGGCU A CCAACAGC 


6513 


GCTGTTGG GGCTAGCTACAACGA AGCCCAGG 


15262 


2559 


GGCUACCA A CAGCAUCA 


6514 


TGATGCTG GGCTAGCTACAACGA TGGTAGCC 


15263 


2556 


UACCAACA G CAUCAUCC 


6515 


GGATGATG GGCTAGCTACAACGA TGTTGGTA 


15264 


2554 


CCAACAGC A UCAUCCAC 


6516 


GTGGATGA GGCTAGCTACAACGA GCTGTTGG 


15265 


2551 


ACAGCAUC A UCCACAAA 


6517 


TTTGTGGA GGCTAGCTACAACGA GATGCTGT 


15266 


2547 


CAUCAUCC A CAAACAGG 


6518 


CCTGTTTG GGCTAGCTACAACGA GGATGATG 


15267 


2543 


AUCCACAA A CAGGCACA 


6519 


TGTGCCTG GGCTAGCTACAACGA TTGTGGAT 


15268 


2539 


ACAAACAG G CACAGACG 


6520 


CGTCTGTG GGCTAGCTACAACGA CTGTTTGT 


15269 


2537 


AAACAGGC A CAGACGCG 


6521 


CGCGTCTG GGCTAGCTACAACGA GCCTGTTT 


15270 


2533 


AGGCACAG A CGCGCGCG 


6522 


CGCGCGCG GGCTAGCTACAACGA CTGTGCCT 


15271 


2531 


GCACAGAC G CGCGCGUC 


6523 


GACGCGCG GGCTAGCTACAACGA GTCTGTGC 


15272 


2529 


ACAGACGC G CGCGUCUG 


6524 


CAGACGCG GGCTAGCTACAACGA GCGTCTGT 


15273 


2527 


AGACGCGC G CGUCUGCC 


6525 


GGCAGACG GGCTAGCTACAACGA GCGCGTCT 


15274 


2525 


ACGCGCGC G UCUGCCAG 


6526 


CTGGCAGA GGCTAGCTACAACGA GCGCGCGT 


15275 


2521 


GCGCGUCU G CCAGGAGA 


6527 


TCTCCTGG GGCTAGCTACAACGA AGACGCGC 


15276 


2505 


AAGGAAAA G CAACAGGA 


6528 


TCCTGTTG GGCTAGCTACAACGA TTTTCCTT 


15277 


2502 


GAAAAGCA A CAGGACAU 


6529 


ATGTCCTG GGCTAGCTACAACGA TGCTTTTC 


15278 


2497 


GCAACAGG A CAUACUCC 


6530 


GGAGTATG GGCTAGCTACAACGA CCTGTTGC 


15279 


2495 


AACAGGAC A UACUCCCA 


6531 


TGGGAGTA GGCTAGCTACAACGA GTCCTGTT 


15280 


2493 


CAGGACAU A CUCCCAUU 


6532 


AATGGGAG GGCTAGCTACAACGA ATGTCCTG 


15281 


2487 


AUACUCCC A UUUGAUUG 


6533 


CAATCAAA GGCTAGCTACAACGA GGGAGTAT 


15282 


2482 


CCCAUUUG A UUGC6AAG 


6534 


CTTCGCAA GGCTAGCTACAACGA CAAATGGG 


15283 


2479 


AUUUGAUU G CGAAGGAG 


6535 


CTCCTTCG GGCTAGCTACAACGA AATCAAAT 


15284 


2470 


CGAAGGAG A CAACCGCU 


6536 


AGCGGTTG GGCTAGCTACAACGA CTCCTTCG 


15285 


24 67 


AGGAGACA A CCGCUGAC 


6537 


GTCAGCGG GGCTAGCTACAACGA TGTCTCCT 


15286 


2464 


AGACAACC G CUGACCCU 


6538 


AGGGTCAG GGCTAGCTACAACGA GGTTGTCT 


15287 


2460 


AACCGCUG A CCCUACAC 


6539 


GTGTAGGG GGCTAGCTACAACGA CAGCGGTT 


15288 


2455 


CUGACCCU A CACCGUAC 


6540 


GTACGGTG GGCTAGCTACAACGA AGGGTCAG 


15289 


2453 


GACCCUAC A CCGUACAG 


6541 


CTGTACGG GGCTAGCTACAACGA GTAGGGTC 


15290 


2450 


CCUACACC G UACAGGUA 


6542 


TACCTGTA GGCTAGCTACAACGA GGTGTAGG 


15291 


2448 


UACACCGU A CAGGUAUU 


6543 


AATACCTG GGCTAGCTACAACGA ACGGTGTA 


15292 


2444 


CCGUACAG G UAUUGCAC 


6544 


GTGCAATA GGCTAGCTACAACGA CTGTACGG 


15293 


2442 


GUACAGGU A UUGCACGU 


6545 


ACGTGCAA GGCTAGCTACAACGA ACCTGTAC 


15294 
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2439 


CAGGUAUU G CACGUCCA 


6546 


TGGACGTG GGCTAGCTACAACGA AATACCTG 


15295 


2437 


GGUAUUGC A CGUCCACG 


6547 


CGTGGACG GGCTAGCTACAACGA GCAATACC 


15296 


2435 


UAUUGCAC G UCCACGAU 


6548 


ATCGTGGA GGCTAGCTACAACGA GTGCAATA 


15297 


2431 


GCACGUCC A CGAUGUUC 


6549 


GAACATCG GGCTAGCTACAACGA GGACGTGC 


15298 


2428 


CGUCCACG A UGUUCUGG 


6550 


CCAGAACA GGCTAGCTACAACGA CGTGGACG 


15299 


2426 


UCCACGAU G UUCUGGUG 


6551 


CACCAGAA GGCTAGCTACAACGA ATCGTGGA 


15300 


2420 


AUGUUCUG G UGGAGAUG 


6552 


CATCTCCA GGCTAGCTACAACGA CAGAACAT 


15301 


2414 


UGGUGGAG A UGGAUCAA 


6553 


TTGATCCA GGCTAGCTACAACGA CTCCACCA 


15302 


2410 


GGAGAUGG A UCAAACCA 


6554 


TGGTTTGA GGCTAGCTACAACGA CCATCTCC 


15303 


24 05 


UGGAUCAA A CCAGUGGA 


6555 


TCCACTGG GGCTAGCTACAACGA TTGATCCA 


15304 


2401 


UCAAACCA G UGGACAGA 


6556 


TCTGTCCA GGCTAGCTACAACGA TGGTTTGA 


15305 


2397 


ACCAGUGG A CAGAGCCG 


6557 


CGGCTCTG GGCTAGCTACAACGA CCACTGGT 


15306 


2392 


UGGACAGA G CCGGUAGG 


6558 


CCTACCGG GGCTAGCTACAACGA TCTGTCCA 


15307 


2388 


CAGAGCCG G UAGGGUGG 


6559 


CCACCCTA GGCTAGCTACAACGA CGGCTCTG 


15308 


2383 


CCGGUAGG G UGGUGAAG 


6560 


CTTCACCA GGCTAGCTACAACGA CCTACCGG 


15309 


2380 


GUAGGGUG G UGAAGGAG 


6561 


CTCCTTCA GGCTAGCTACAACGA CACCCTAC 


15310 


2372 


GUGAAGGA G CAGGGCAG 


6562 


CTGCCCTG GGCTAGCTACAACGA TCCTTCAC 


15311 


2367 


GGAGCAGG G CAGUAUUU 


6563 


AAATACTG GGCTAGCTACAACGA CCTGCTCC 


15312 


2364 


GCAGGGCA G UAUUUGCC 


6564 


GGCAAATA GGCTAGCTACAACGA TGCCCTGC 


15313 


2362 


AGGGCAGU A UUUGCCAC 


6565 


GTGGCAAA GGCTAGCTACAACGA ACTGCCCT 


15314 


2358 


CAGUAUUU G CCACUCUG 


6566 


CAGAGTGG GGCTAGCTACAACGA A/ATACTG 


15315 


2355 


UAUUUGCC A CUCUGUAG 


6567 


CTACAGAG GGCTAGCTACAACGA GGCAAATA 


15316 


2350 


GCCACUCU G UAGUGGAC 


6568 


GTCCACTA GGCTAGCTACAACGA AGAGTGGC 


15317 


2347 


ACUCUGUA G UGGACAAC 


6569 


GTTGTCCA GGCTAGCTACAACGA TACAGAGT 


15318 


2343 


UGUAGUGG A CAACAGCA 


6570 


TGCTGTTG GGCTAGCTACAACGA CCACTACA 


15319 


2340 


AGUGGACA A CAGCAGCG 


6571 


CGCTGCTG GGCTAGCTACAACGA TGTCCACT 


15320 


2337 


GGACAACA G CAGCGGGC 


6572 


GCCCGCTG GGCTAGCTACAACGA TGTTGTCC 


15321 


2334 


CAACAGCA G CGGGCUGA 


6573 


TCAGCCCG GGCTAGCTACAACGA TGCTGTTG 


15322 


2330 


AGCAGCGG G CUGAGCUC 


6574 


GAGCTCAG GGCTAGCTACAACGA CCGCTGCT 


15323 


2325 


CGGGCUGA G CUCUGAUC 


6575 


GATCAGAG GGCTAGCTACAACGA TCAGCCCG 


15324 


2319 


GAGCUCUG A UCUGUCCC 


6576 


GGGACAGA GGCTAGCTACAACGA CAGAGCTC 


15325 


2315 


UCUGAUCU G UCCCUGUC 


6577 


GACAGGGA GGCTAGCTACAACGA AGATCAGA 


15326 


2309 


CUGUCCCU G UCCUCCAA 


6578 


TT6GAGGA GGCTAGCTACAACGA AGGGACAG 


15327 


2300 


UCCUCCAA A UCACAACG 


6579 


CGTTGTGA GGCTAGCTACAACGA TTGGAGGA 


15328 


2297 


UCCAAAUC A CAACGCUC 


6580 


GAGCGTTG GGCTAGCTACAACGA GATTTGGA 


15329 


2294 


AAAUCACA A CGCUCUCC 


6581 


GGAGAGCG GGCTAGCTACAACGA TGTGATTT 


15330 


2292 


AUCACAAC G CUCUCCUC 


6582 


GAGGAGAG GGCTAGCTACAACGA GTTGTGAT 


15331 


2281 


CUCCUCGA G UCCAAUUG 


6583 


C7VATTGGA GGCTAGCTACAACGA TCGAGGAG 


15332 


2276 


CGAGUCCA A UUGCAUGC 


6584 


GCATGCAA GGCTAGCTACAACGA TGGACTCG 


15333 


2273 


GUCCAAUU G CAUGCGGC 


6585 


GCCGCATG GGCTAGCTACAACGA AATTGGAC 


15334 


2271 


CCAAUUGC A UGCGGCGG 


6586 


CCGCCGCA GGCTAGCTACAACGA GCAATTGG 


15335 


2269 


AAUUGCAU G CGGCGGUG 


6587 


CACCGCCG GGCTAGCTACAACGA ATGCAATT 


15336 


2266 


UGCAUGCG G CGGUGAGC 


6588 


GCTCACCG GGCTAGCTACAACGA CGCATGCA 


15337 


2263 


AUGCGGCG G UGAGCCUG 


6589 


CAGGCTCA GGCTAGCTACAACGA CGCCGCAT 


15338 


2259 


GGCGGUGA G CCUGUGCU 


6590 


AGCACAGG GGCTAGCTACAACGA TCACCGCC 


15339 


2255 


GUGAGCCU G UGCUCCAC 


6591 


GTGGAGCA GGCTAGCTACAACGA AGGCTCAC 


15340 


2253 


GAGCCUGU G CUCCACGC 


6592 


GCGTGGAG GGCTAGCTACAACGA ACAGGCTC 


15341 


O O id Q 




6593 


GGGGGGCG GGCTAGCTACAACGA GGAGCACA 


15342 


2246 


UGCUCCAC G CCCCCCAC 


6594 


GTGGGGGG GGCTAGCTACAACGA GTGGAGCA 


15343 


2239 


CGCCCCCC A CAUACAUC 


6595 


GATGTATG GGCTAGCTACAACGA GGGGGGCG 


15344 


2237 


CCCCCCAC A UACAUCCU 


6596 


AGGATGTA GGCTAGCTACAACGA GTGGGGGG 


15345 


2235 


CCCCACAU A CAUCCUAA 


6597 


TTAGGATG GGCTAGCTACAACGA ATGTGGGG 


15346 


2233 


CCACAUAC A UCCUAACC 


6598 


GGTTAGGA GGCTAGCTACAACGA GTATGTGG 


15347 


2227 


ACAUCCUA A CCUUAAAG 


6599 


CTTTAAGG GGCTAGCTACAACGA TAGGATGT 


15348 


2218 


CCUUAAAG A UGGAAAAA 


6600 


TTTTTCCA GGCTAGCTACAACGA CTTTAAGG 


15349 


2210 


AUGGAAAA A UUGACAGU 


6601 


ACTGTCAA GGCTAGCTACAACGA TTTTCCAT 


15350 
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2206 


AAAAAUUG A CAGUGCAG 


6602 


CTGCACTG GGCTAGCTACAACGA CAATTTTT 


15351 


2203 


AAUUGACA G UGCAGGGG 


6603 


CCCCTGCA GGCTAGCTACAACGA TGTCAATT 


15352 


2201 


UUGACAGU G CAGGGGUA 


6604 


TACCCCTG GGCTAGCTACAACGA ACTGTCAA 


15353 


2195 


GUGCAGGG G UAGUGCCA 


6605 


TGGCACTA GGCTAGCTACAACGA CCCTGCAC 


15354 


2192 


CAGGGGUA G UGCCAAAG 


6606 


CTTTGGCA GGCTAGCTACAACGA TACCCCTG 


15355 


2190 


GGGGUAGU G CCAAAGCC 


6607 


GGCTTTGG GGCTAGCTACAACGA ACTACCCC 


153 56 


2184 


GUGCCAAA G CCUGUAUG 


6608 


CATACAGG GGCTAGCTACAACGA TTTGGCAC 


15357 


2180 


CAAAGCCU G UAUGGGUA 


6609 


TACCCATA GGCTAGCTACAACGA AGGCTTTG 


15358 


2178 


AAGCCUGU A UGGGUAGU 


6610 


ACTACCCA GGCTAGCTACAACGA ACAGGCTT 


15359 


2174 


CUGUAUGG G UAGUCAAC 


G 611 


GTTGACTA GGCTAGCTACAACGA CCATACAG 


15360 


2171 


UAUGGGUA G UCAACUAU 


6612 


ATAGTTGA GGCTAGCTACAACGA TACCCATA 


15361 


2167 


GGUAGUCA A CUAUGCAU 


6613 


ATGCATAG GGCTAGCTACAACGA TGACTACC 


15362 


2164 


AGUCAACU A UGCAUCUA 


6614 


TAGATGCA GGCTAGCTACAACGA AGTTGACT 


153 63 


2162 


UCAACUAU G CAUCUAGG 


6615 


CCTAGATG GGCTAGCTACAACGA ATAGTTGA 


15364 


2160 


AACUAUGC A UCUAGGUG 


6616 


CACCTAGA GGCTAGCTACAACGA GCATAGTT 


15365 


2154 


GCAUCUAG G UGUUAACC 


6617 


GGTTAACA GGCTAGCTACAACGA CTAGATGC 


15366 


2152 


AUCUAGGU G UUAACCAA 


6618 


TTGGTTAA GGCTAGCTACAACGA ACCTAGAT 


15367 


2148 


AGGUGUUA A CCAAGGCC 


6619 


GGCCTTGG GGCTAGCTACAACGA TAACACCT 


15368 


2142 


UAACCAAG G CCCCGAAC 


6620 


GTTCGGGG GGCTAGCTACAACGA CTTGGTTA 


15369 


2135 


GGCCCCGA A CCGCACUU 


6621 


AAGTGCGG GGCTAGCTACAACGA TCGGGGCC 


15370 


2132 


CCCGAACC G CACUUUGC 


6622 


GCAAAGTG GGCTAGCTACAACGA GGTTCGGG 


15371 


2130 


CGAACCGC A CUUUGCGU 


6623 


ACGCAAAG GGCTAGCTACAACGA GCGGTTCG 


15372 


2125 


CGCACUUU G CGUAAGUG 


6624 


CACTTACG GGCTAGCTACAACGA AAAGTGCG 


15373 


2123 


CACUUUGC G UAAGUGGC 


6625 


GCCACTTA GGCTAGCTACAACGA GCAAAGTG 


15374 


2119 


UUGCGUAA G UGGCCUCG 


6626 


CGAGGCCA GGCTAGCTACAACGA TTACGCAA 


153 75 


2116 


CGUAAGUG G CCUCGGGG 


6627 


CCCCGAGG GGCTAGCTACAACGA CACTTACG 


15376 


2108 


GCCUCGGG G UGCUUCCG 


6628 


CGGAAGCA GGCTAGCTACAACGA CCCGAGGC 


15377 


2106 


CUCGGGGU G CUUCCGGA 


6629 


TCCGGT^G GGCTAGCTACAACGA ACCCCGAG 


15378 


2096 


UUCCGGAA G CAGUCCGU 


6630 


ACGGACTG GGCTAGCTACAACGA TTCCGGAA 


15379 


2093 


CGGAAGCA G UCCGUGGG 


6631 


CCCACGGA GGCTAGCTACAACGA TGCTTCCG 


15380 


2089 


AGCAGUCC G UGGGGCAG 


6632 


CTGCCCCA GGCTAGCTACAACGA GGACTGCT 


15381 


2084 


UCCGUGGG G CAGGUUAA 


6633 


TTAACCTG GGCTAGCTACAACGA CCCACGGA 


15382 
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UGGGGCAG G UUAAGGUG 


6634 


CACCTTAA GGCTAGCTACAACGA CTGCCCCA 


15383 


2074 


AGGUUAAG G UGUCGUUA 


6635 


TAACGACA GGCTAGCTACAACGA CTTAACCT 


15384 
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GUUAAGGU G UCGUUACC 


6636 


GGTAACGA GGCTAGCTACAACGA ACCTTAAC 


15385 


2069 


AAGGUGUC G UUACCGGC 


6637 


GCCGGTAA GGCTAGCTACAACGA GACACCTT 


15386 
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GUGUCGUU A CCGGCCCC 


6638 


GGGGCCGG GGCTAGCTACAACGA AACGACAC 


15387 
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CGUUACCG G CCCCCCCG 


6639 


CGGGGGGG GGCTAGCTACAACGA CGGTAACG 


15388 
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CCCCCCCG A UGUUGCAC 
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GTGCAACA GGCTAGCTACAACGA CGGGGGGG 


15389 


2051 


CCCCCGAU G UUGCACGG 
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CCGTGCAA GGCTAGCTACAACGA ATCGGGGG 


15390 
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CCGAUGUU G CACGGGGG 
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CCCCCGTG GGCTAGCTACAACGA AACATCGG 


15391 
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GAUGUUGC A CGGGGGGC 
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GCCCCCCG GGCTAGCTACAACGA GCAACATC 
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2039 


CACGGGGG G CCCCCGCA 
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TGCGGGGG GGCTAGCTACAACGA CCCCCGTG 
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2033 


GGGCCCCC G CACGUCUU 
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AAGACGTG GGCTAGCTACAACGA GGGGGCCC 
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GCCCCCGC A CGUCUUGG 


6646 


CCAAGACG GGCTAGCTACAACGA GCGGGGGC 


15395 
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CCCCGCAC G UCUUGGUG 
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CACCAAGA GGCTAGCTACAACGA GTGCGGGG 
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ACGUCUUG G UGAACCCA 
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UGAACCCA G UGCCAUUC 
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15399 


2012 


AACCCAGU G CCAUUCAU 
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ATGAATGG GGCTAGCTACAACGA ACTGGGTT 
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CCAGUGCC A UUCAUCCA 


6652 


TGGATGAA GGCTAGCTACAACGA GGCACTGG 
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UGCCAUUC A UCCAUGUG 


6653 


CACATGGA GGCTAGCTACAACGA GAATGGCA 
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AUUCAUCC A UGUGCAGC 


6654 


GCTGCACA GGCTAGCTACAACGA GGATGAAT 


15403 
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UCAUCCAU G UGCAGCCG 
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CGGCTGCA GGCTAGCTACAACGA ATGGATGA 
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AUCCAUGU G CAGCCGAA 
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TTCGGCTG GGCTAGCTACAACGA ACATGGAT 
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CAUGUGCA G CCGAACCA 
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TGGTTCGG GGCTAGCTACAACGA TGCACATG 


15406 
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A/^/^AATTA<^ A /^TO^AOi^A 


6693 


TGGTCCAG GGCTAGCTACAACGA GTATTGCT 


15442 


T Q c: "3 
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GTATGTGG GGCTAGCTACAACGA CCAGTGTA 
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X04 O 
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bo 9d 


CGCAGGTA GGCTAGCTACAACGA GTGGTCCA 


15445 


1 Q A £ 


r^A<^OAOATT A O^TTOO/^ATT 

oAv-V-ALlAU A v.CUv:j\-.vjAU 


6697 


ATCGCAGG GGCTAGCTACAACGA P^QTlQ^^Q. 


15446 
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Al^AUA^V^U o \-*jAUo^VjV3 
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CCGCAICG GGCiAGCiACAACGA AGGiAiGi 


15447 
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TiT^rr'nr^r^r' a TTrT'/~'nr*'TTA 
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CCGlGiGG GGC I AGCx ACAACGA ATCGTACC 


15453 


1823 


ACGAUACC A CACGGCCG 


6705 




15454 


1821 


GAUACCAC A CGGCCGCG 


6706 


CGCGGCCG GGCTAGCTACAACGA GTGGTATC 


15455 


1818 


ACCACACG G CCGCGGUG 


6707 


CACCGCGG GGCTAGCTACAACGA CGTGTGGT 


15456 


1815 


ACACGGCC G CGGUGCGU 


6708 


ACGCACCG GGCTAGCTACAACGA GGCCGTGT 


15457 


1812 


CGGCCGCG G UGCGUAGU 


6709 


ACTACGCA GGCTAGCTACAACGA CGCGGCCG 


15458 


1810 


GCCGCGGU G CGUAGUGC 


6710 


GCACTACG GGCTAGCTACAACGA ACCGCGGC 


15459 


1808 


CGCGGUGC G UAGUGCCA 


6711 


TGGCACTA GGCTAGCTACAACGA GCACCGCG 


15460 


1805 


GGUGCGUA G UGCCAGCA 


6712 


TGCTGGCA GGCTAGCTACAACGA TACGCACC 


15461 


1803 


UGCGUAGU G CCAGCAAU 


6713 


ATTGCTGG GGCTAGCTACAACGA ACTACGCA 


15462 
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c 
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15466 
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c 
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\j 
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672 0 
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15469 
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X / D D 
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\3 
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GGCTAGCTACAACGA 
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VT 
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CTACACCG 
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A 
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GGGTCCTA 


GGCTAGCTACAACGA 
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A 
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15507 


1615 


T TP APPPPA 


Lj 


T TOOT TOT TTT A 

UL^L-ULaU UA 


6759 


TV TV TV ^^f^ TV 

TAACAGGA 


GGCTAGCTACAACGA 


TGCCCTGA 


15508 


XO X u 


PP APTTPr^TT 
LjL-Z^LjU L-V_ U 


/-^ 
\J 


TTTTA AT TOT TO 

UUAAUGUG 


6760 


TV /"^ TV mm TV TV 

CACATTAA 


GGCTAG CTACAACGA 


AGGACTGC 


15509 


1606 


UCCUGUUA 


A 


UGUGCCAG 


6761 


CTGHPAPA 




Ta aoapp a 


X D 0 X U 


1604 


CUGUUAAU 


G 


UGCCAGCU 


6762 


AGCTGGCA 


GGCTAGCTACAACGA 




15511 


1602 


GUUAAUGU 


G 


CCAGCUGC 


6763 


GCAGCTGG 


GGCTAGCTACAACGA 


ACATTAAC 


15512 


1598 


AUGUGCCA 


G 


CUGCCGUU 


6764 


AACGGCAG 


GGCTAGCTACAACGA 


TGGCACAT 


15513 


1595 


UGCCAGCU 


G 


CCGUUGGU 


6765 


ACCAACGG 


GGCTAGCTACAACGA 


AGCTGGCA 


15514 


1592 


CAGCUGCC 


G 


UUGGUGUU 


6766 


AACACCAA 


GGCTAGCTACAACGA 


GGCAGCTG 


15515 


1588 


UGCCGUUG 


G 


UGUUAAUA 


6767 


TATTAACA 


GGCTAGCTACAACGA 


CAACGGCA 


15516 


1586 


CCGUUGGU 


G 


UUAAUAAG 


6768 


CTTATTAA 


GGCTAGCTACAACGA 


ACCAACGG 


15517 


1582 


UGGUGUUA 


A 


UAAGCUGG 


6769 


CCAGCTTA 


GGCTAGCTACAACGA 


TAACACCA 


15518 
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J. D / O 




o 


OT TOO ATT ATT 
^-UVjVjAUAU 


6 77 0 


AT AT C C AG 


GGCTAGCTACAACGA 


TTATTAAC 


15519 


1 c: "7 "3 




A 

A 


T T A T TT TOT TO A 

U AU U C UCjA 


6771 


rri/*! TV /~% TV TV m tv 

TCAGAATA 


GGCTAGCTACAACGA 


CCAGCTTA 


15520 


±o / J. 


a r* CJ ICT' ATT 


A 

A 


T TT TOT TO AOA 

UUUUtjALjA 


6772 


TCTCAGAA 


GGCTAGCTACAACGA 


ATCCAGCT 


15521 


1 R ^ "5 
J. D D J 


jH.U U U Vj/iljt 


A 


T TO OT TOO A O 


6773 


CTGGAGCA 


GGCTAGCTACAACGA 


CTCAGAAT 


15522 


1 R f:: T 


T T/'' A A T T 


o 


OTTOOAO ATT 


6774 


ATCTGGAG 


GGCTAGCTACAACGA 


ATCTCAGA 


15523 


1 RRd. 


U V- LH- 


A 
A 


TTOTTA A AO A 

U \ j U AAAv^A 


67 7 5 


TCTTTACA 


/-^ /—I /^m TV /-^m TV TV TV y^j^ tv 

GGCTAGCTACAACGA 


CTGGAGCA 


15524 


JL DD^ 


r^Trr'ar* ATT 


o 


tta a aoaoo 
UAAALjAVjCj 


6776 


CCTCTTTA 


GGCTAGCTACAACGA 


ATCTGGAG 


15525 


1 tr A O 




A 


T TO OO A OOO 


6777 


GGGTGGCA 


GGCTAGCTACAACGA 


CCCTCTTT 


15526 


U 


A A <^<n/~* A T T 


G 


OO A OOOTTA 


6778 


TAGGGTGG 


GGCTAGCTACAACGA 


ATCCCTCT 


15527 


/ 


n/'^/^ ATT/^/^r^ 


A 


OOOTTA OTT A 


67 7 9 


1 ALj i ACjGG 


TV /^m TV TV TV /^/^ H, 

GGCTAGCTACAACGA 


GGCATCCC 


15528 


1 "> o 


VJAL. ^ U 


A 


OTTAOTTOOTT 

CUAGUGGU 


6780 


AC C ACT AG 


GGCTAG CT ACAACGA 


AGGGTGGC 


15529 






o 


T TOOT TOT TOO 

UGGUGUGG 


6781 


CCACACCA 


GGCTAGCTACAACGA 


TAGTAGGG 


15530 




TTA r'TTA r'ur* 


G 


T TOT Tf* r"* /~*/~*^ 

UGUGGCCC 


6782 


GGGCCACA 


GGCTAGCTACAACGA 


CACTAGTA 


15531 


1 c: O "5 


<^ T A r^T T<t»^T T 




TTOOOOOTTO 

UGGCCCUG 


6783 


CAGGGCCA 


GGCTAGCTACAACGA 


AC C ACT AG 


15532 




Y^T TOOT TOT TO 


G 


CCCUGCGC 


6784 


GCGCAGGG 


GGCTAGCTACAACGA 


CACACCAC 


15533 




GUGGCCCU 


G 


CGCCCCCC 


6785 


GGGGGGCG 


GGCTAGCTACAACGA 


AGGGCCAC 


15534 






G 


cccccccu 


6786 


AGGGGGGG 


GGCTAGCTACAACGA 


GCAGGGCC 


15535 


T c; A A 


OOOOOOOTT 


G 


TT/^/^T T/^T T A /~t 

UCGUGUAG 


6787 


CTACACGA 


GGCTAGCTACAACGA 


AGGGGGGG 


15536 


± D U ± 


OOOOT TOT TO 


G 


UGUAGGUG 


6788 


CACCTACA 


GGCTAGCTACAACGA 


GACAGGGG 


15537 


T A Q Q 


OOT TOT TOOT T 


G 


TTA O^TT/^T T/~« 


678 9 


GACACCTA 


GGCTAGCTACAACGA 


ACGACAGG 


15538 


1 A Q c: 


T TOOT TOT T A O 


G 


T TOT Tt^rf/^f^f^ 


6790 


CGGGGACA 


GGCTAGCTACAACGA 


CTACACGA 


15539 




OT TOT T A OOT T 


/-< 


T TO O O OOT TO 


6791 


GACGGGGA 


GGCTAGCTACAACGA 


ACCTACAC 


15540 


1 4. P 7 


OT TOT TO OOO 


Li 


T TO A A OO O O 


6792 


GGCGTTGA 


GGCTAGCTACAACGA 


GGGGACAC 


15541 


1 A fl "5 
X^ O J 


OOOOOTTOA 


A 


CGCL.GGCA 


6793 


TGCCGGCG 


GGCTAGCTACAACGA 


TGACGGGG 


15542 


14 8 1 


V_ Vj U AA L_ 


o 


OOOOOA A A 
V_l_L7tjL-AAA 


6794 


TTTGCCGG 


TV /-^ /"tr T 1 TV ^ TV TV /^/-i TV 

GGCTAGCTACAACGA 


GTTGACGG 


15543 


1 A 7 
X*i / / 






OA A AOA OT T 

AAAGAG U 


6795 


TV /^rn/"«* III i H 1 1/^ 

ACTCTTTG 


GGCTAG CTACAAC G A 


CGGCGTTG 


15544 


X4 / U 


/T!OOa A AOA 
\iV7%.<AAA(jA 


o 


T T A TV T T^ A 
U AGtJAU UA 


6796 


TGATGCTA 


GGCTAGCTACAACGA 


TCTTTGCC 


15545 


1 "7 
X^fc O / 


a a aoaotta 
AAAWjAo U a 


r> 

\3 


OATTOAO A A 

uAUvJACAA 


6797 


TTGTGATG 


GGCTAGCTACAACGA 


TACTCTTT 


15546 


1 A C C 
X4 D D 


AO AOTTAOO 

AOAIjUAvjL, 


A 


TTO A OA A TT/^ 

UCACAAUC 


6798 


GATTGTGA 


GGCTAGCTACAACGA 


GCTACTCT 


15547 


x4 


OT 7 7\ O O A T T<^ 


A 


7\ TV T T/~^ TV TV 

CAAUCAAC 


6799 


GTTGATTG 


GGCTAGCTACAACGA 


GATGCTAC 


15548 


14 5 9 


GCAUCACA 


A 


UCAACACC 


6800 


GGTGTTGA 


GGCTAGCTACAACGA 


TGTGATGC 


15549 


1455 


CACAAUCA 


A 


CACCUUAG 


6801 


CTAAGGTG 


GGCTAGCTACAACGA 


TGATTGTG 


15550 


14 5 3 


O A 7\ T T/~* TV A 

CAAUCAAL, 


A 


CCUUAGCC 


6802 


GGCTAAGG 


GGCTAGCTACAACGA 


GTTGATTG 


15551 


1 A A "7 


AOA OOT TT T A 

AC AL- L. U U A 


G 


OOO A /"TTTT^ 


6803 


GAACTGGG 


GGCTAGCTACAACGA 


TAAGGTGT 


15552 


"X A A 




G 


T TT T/~t /"I /"^ TV 

UUCCCCAC 


6804 


GTGGGGAA 


GGCTAGCTACAACGA 


TGGGCTAA 


15553 


T A T C 


AOTTTTOOOO 


A 


TV T Tj^ TV TV 

CCAUGGAA 


6805 


TTCCATGG 


GGCTAGCTACAACGA 


GGGGAACT 


15554 


T /I "3 O 


UC(_CCA(_C 


A 


T T/^ TV TV T T TV TV 

UGGAAUAA 


6806 


TTATTCCA 


GGCTAGCTACAACGA 


GGTGGGGA 


15555 


1 A O ^ 


A O O A T TOO A 

Al^ AU titaA 


A 


TTA ATTA/^^/~« 

UAAUAGGC 


6807 


GCCTATTA 


GGCTAGCTACAACGA 


TCCATGGT 


15556 


1 AOA 
X^ Z4 


AT TOO A ATTA 
AUvjrLrAAUA 


A 


UAGGCAAG 


6808 


CTTGCCTA 


GGCTAGCTACAACGA 


TATTCCAT 


15557 


T A O n 


A ATTA ATTAO 

AAUAAUAC? 


G 


CAAGGCCC 


6809 


GGGCCTTG 


GGCTAGCTACAACGA 


CTATTATT 


15558 


Xrl X D 


TTAOOOA AO 
U A\jVj AAvj 


VJ 


CCt-GQ-t-AG 


6810 


CTGGCGGG 


GGCTAGCTACAACGA 


CTTGCCTA 


15559 


1 A T T 
Xft X X 


OA A r^c* c^c^r^ 

AALrVjf L. U L, 


G 


OO A A /"'T T 


6811 


AGTCCTGG 


GGCTAGCTACAACGA 


GGGCCTTG 


15560 


T A n c: 
Xfi U D 




A 


OT '\r*r^f^(~* A o 


6812 


CTGGGGAG 


GGCTAGCTACAACGA 


CCTGGCGG 


15561 


T 1 Q "7 
X O i7 / 


AOTTOOOO A 


G 


UGGGCCCC 


6813 


GGGGCCCA 


GGCTAGCTACAACGA 


TGGGGAGT 


15562 


T "a Q "3 
XO J 


C*r^f^T< OT TOO 


G 


CCCCCGCC 


6814 


GGCGGGGG 


GGCTAGCTACAACGA 


CCACTGGG 


15563 


T "a Q 
X^ O / 




G 


O/^A *^/^ATT/^ 

CCACCAUG 


6815 


CATGGTGG 


GGCTAGCTACAACGA 


GGGGGCCC 


15564 


T "J Q A 
X^ O f4 




A 


OO A T T/^T Tf^r^ 


6816 


GGACATGG 


GGCTAGCTACAACGA 


GGCGGGGG 


15565 


1381 


CCGCCACC 


A 


UGUCCACG 


6817 










1379 


GCCACCAU 


G 


UCCACGAC 


6818 


GTCGTGGA 




ATGGTGGC 


15567 


1375 


CCAUGUCC 


A 


CGACGGCU 


6819 


AGCCGTCG 


GGCTAGCTACAACGA 


GGACATGG 


15568 


1372 


UGUCCACG 


A 


CGGCUUGU 


6820 


ACAAGCCG 


GGCTAGCTACAACGA 


CGTGGACA 


15569 


1369 


CCACGACG 


G 


CUUGUGGG 


6821 


CCCACAAG 


GGCTAGCTACAACGA 


CGTCGTGG 


15570 


1365 


GACGGCUU 


G 


UGGGAUCC 


6822 


GGATCCCA 


GGCTAGCTACAACGA 


AAGCCGTC 


15571 


1360 


CUUGUGGG 


A 


UCCGGAGC 


6823 


GCTCCGGA 


GGCTAGCTACAACGA 


CCCACAAG 


15572 


1353 


GAUCCGGA 


G 


CAACUGCG 


6824 


CGCAGTTG 


GGCTAGCTACAACGA 


TCCGGATC 


15573 


1350 


CCGGAGCA 


A 


CUGCGAUA 


6825 


TATCGCAG 


GGCTAGCTACAACGA 


TGCTCCGG 


15574 
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1347 


GAGCAACU G CGAUACCA 


682 6 


TGGTATCG GGCTAGCTACAACGA AGTTGCTC 


15575 


1344 


TV TV rf^T T/^ TV T T 7\ TV /^T T TV 

CAACUGCG A UACCACUA 


6827 


TAGTGGTA GGCTAGCTACAACGA CGCAGTTG 


15576 


1342 


ACUGCGAU A CCACUAGG 


6828 


CCTAGTGG GGCTAGCTACAACGA ATCGCAGT 


15577 


13 3 9 


i^i^ TV T T TV TV /^T T TV /"WT T 

GCGAUACC A CUAGGGCU 


6829 


AGCCCTAG GGCTAGCTACAACGA GGTATCGC 


15578 


13 3 3 


CCACUAGG G CUGXJUGUA 


683 0 


TACAACAG GGCTAGCTACAACGA CCTAGTGG 


15579 


X J J U 




6 831 


ACCTACAA GGCTAGCTACAACGA AGCCCTAG 


15580 


132 7 


/"•O O Z"*! T/^T TT T T TTV /~«/~«T T/^ TV 


683 2 


GTCACCTA GGCTAGCTACAACGA AACAGCCC 


15581 


1323 


T T/^T TTT/~<T TTV /"» T T/^ TV /"» TV TV T T 

UGUUGUAG G UGACCAAU 


683 3 


ATTGGTCA GGCTAGCTACAACGA CTACAACA 


15582 


1320 


T T/^T T TV ^^•/"'T T/*i TV /*^^^TV TV T TT TV 

UGUAGGUG A CCAAUUCA 


6834 


TGAATTGG GGCTAGCTACAACGA CACCTACA 


15583 






683 5 


ATGATGAA GGCTAGCTACAACGA TGGTCACC 


15584 


1312 


TV /"l/^Tl TITTTT^ TV T T/^ TV T T/^ TV TTTV 

ACCAAUUC A UCAUCAUA 


6836 


TATGATGA GGCTAGCTACAACGA GAATTGGT 


15585 


1309 


TV 7i TTTT^^TV TT/^ TV T T/^ TV T TTV TTi^^^ 

AAUUCAUC A UCAUAUCC 


6837 


GGATATGA GGCTAGCTACAACGA GATGAATT 


15586 


1306 


T T/^ T\ T ^ T T/^ TV T T TV T T/^ rf^ TV TV 

UCAUCAUC A UAUCCCAA 


6838 


TTGGGATA GGCTAGCTACAACGA GATGATGA 


15587 


13 04 


A TT/^ A TT/~« A T T A T TV TV /~t 

AUCAUCAU A UCCCAAGC 


6839 


GCTTGGGA GGCTAGCTACAACGA ATGATGAT 


15588 


1297 


UAUCCCAA G CCAUGCGA 


6840 


TCGCATGG GGCTAGCTACAACGA TTGGGATA 


15589 


1294 


CCCAAGCC A UGCGAUGG 


6841 


CCATCGCA GGCTAGCTACAACGA GGCTTGGG 


15590 


1292 


CAAGCCAU G CGAUGGCC 


6842 


GGCCATCG GGCTAGCTACAACGA ATGGCTTG 


15591 


12 89 


GCCAUGCG A UGGCCUGA 


6843 


TCAGGCCA GGCTAGCTACAACGA CGCATGGC 


15592 


12 86 


AUGCGAUG G CCUGAUAC 


6844 


GTATCAGG GGCTAGCTACAACGA CATCGCAT 


15593 


12 8 1 


AUGGCCUG A UACGUGGC 


6845 


GCCACGTA GGCTAGCTACAACGA CAGGCCAT 


15594 


12 7 9 


GGCCUGAU A CGUGGCCG 


684 6 


CGGCCACG GGCTAGCTACAACGA ATCAGGCC 


15595 


12 7 7 




684 7 


CCCGGCCA GGCTAGCTACAACGA GTATCAGG 


15596 


1274 


A T T A /^^T T/*« ^ TV T T TV 

GAUACGUG G CCGGGAUA 


684 8 


TATCCCGG GGCTAGCTACAACGA CACGTATC 


15597 


12 68 


^^r^r^f^r^r^r^r^ tv t t tv tv t t/^/~* tv 

UGGCCGGG A UAGAUCGA 


684 9 


TCGATCTA GGCTAGCTACAACGA CCCGGCCA 


15598 


T O /I 


CQjCjCjAUACj a ucgagcaa 


6850 


TTGCTCGA GGCTAGCTACAACGA CTATCCCG 


15599 


12 59 


TT A A TT/*</~l A /^AATTr"r7V/~»TV 

UAGAUCGA G CAAUUACA 


6851 


TGTAATTG GGCTAGCTACAACGA TCGATCTA 


15600 


12 56 


TV T T/^/^ TV /"^ TV TV T TT TTV TV T^HI 

AUCGAGCA A UUACAGUC 


6852 


GACTGTAA GGCTAGCTACAACGA TGCTCGAT 


15601 


12 53 


^ 7\ TV "A T TT T TV A /^T T^/^t T/^ 

GAGCAAUU A CAGUCCUG 


6853 


CAGGACTG GGCTAGCTACAACGA AATTGCTC 


15602 


1250 


TV TV T TT TTV TV T T^*lrf'"*fT Tr^T TTV 

CAAUUACA G UCCUGUAC 


6854 


GTACAGGA GGCTAGCTACAACGA TGTAATTG 


15603 


124 5 


ACAGUCCU G UACUGUCU 


6855 


AGACAGTA GGCTAGCTACAACGA AGGACTGT 


15604 


1243 


AGUCCUGU A CUGUCUCA 


6856 


TGAGACAG GGCTAGCTACAACGA ACAGGACT 


15605 


124 0 


CCUGUACU G UCUCAUAC 


6857 


GTATGAGA GGCTAGCTACAACGA AGTACAGG 


15606 


123 5 


ACUGUCUC A UACCGGCG 


6858 


CGCCGGTA GGCTAGCTACAACGA GAGACAGT 


15607 


12 3 3 


UGUCUCAU A CCGGCGAG 


6859 


CTCGCCGG GGCTAGCTACAACGA ATGAGACA 


15608 


12 2 9 


T T/^7V T TTV /^/^/^ /^/^ TV TV 

UCAUACCG G CGAGGCGA 


6860 


TCGCCTCG GGCTAGCTACAACGA CGGTATGA 


15609 


1224 


CCGGCGAG G CGAGAAGG 


6861 


CCTTCTCG GGCTAGCTACAACGA CTCGCCGG 


15610 


1216 


GCGAGAAG G UGAACAGC 


6862 


GCTGTTCA GGCTAGCTACAACGA CTTCTCGC 


15611 


1212 


TV TV /*»A^T T/^ TV TV TV /^T T/^ TV 

GAAGGUGA A CAGCUGAG 


6863 


CTCAGCTG GGCTAGCTACAACGA TCACCTTC 


15612 


1209 


/^/^T TV TV ^ TV TV TV TV 

GGUGAACA G CUGAGAGA 


6864 


TCTCTCAG GGCTAGCTACT^CGA TGTTCACC 


15613 


1201 


GCUGAGAG A CGAGGAAG 


6865 


CTTCCTCG GGCTAGCTACAACGA CTCTCAGC 


15614 


1192 


TV y^ /*T TV TV TV TV TV T T^^/*<^^ 

CGAGGAAG A CAGAUCCG 


6866 


CGGATCTG GGCTAGCTACAACGA CTTCCTCG 


15615 


118 8 


TV TV TV TV TV T T/^ /^/^ TV TV 

GAAGACAG A UCCGCAGA 


68 67 


TCTGCGGA GGCTAGCTACAACGA CTGTCTTC 


15616 


1184 


ACAGAUCC G CAGAGAUC 


6868 


GATCTCTG GGCTAGCTACAACGA GGATCTGT 


15617 


1178 


CCGCAGAG A UCCCCCAC 


6869 


GTGGGGGA GGCTAGCTACAACGA CTCTGCGG 


15618 


1171 


TV TT/^/^/^/^/^ TV /^/^T TTV ^T TV TTTV 

GAUCCCCC A CGUACAUA 


6870 


TATGTACG GGCTAGCTAC7VACGA GGGGGATC 


15619 


1169 


UCCCCCAC G UACAUAGC 


6871 


GCTATGTA GGCTAGCTACAACGA GTGGGGGA 


15620 


1167 


^f^/^^lK. f^f^Tf TV TV T T TV /"^ TV 

CCCCACGU A CAUAGCAG 


6872 


CTGCTATG GGCTAGCTACAACGA ACGTGGGG 


15621 


1165 




O O / ^ 


^H^ikjV^lA IjrLjL- 1 AljV^ 1 AL-AAVwLjA vjiAv^tjUjij 


15622 


1162 


CGUACAUA G CAGAGCAG 


6874 


CTGCTCTG GGCTAGCTACAACGA TATGTACG 


15623 


1157 


AUAGCAGA G CAGAAAGC 


6875 


GCTTTCTG GGCTAGCTACAACGA TCTGCTAT 


15624 


1150 


AGCAGAAA G CAGCCGCC 


6876 


GGCGGCTG GGCTAGCTACAACGA TTTCTGCT 


15625 


1147 


AGAAAGCA G CCGCCCCA 


6877 


TGGGGCGG GGCTAGCTACAACGA TGCTTTCT 


15626 


1144 


AAGCAGCC G CCCCAACG 


6878 


CGTTGGGG GGCTAGCTACAACGA GGCTGCTT 


15627 


1138 


CCGCCCCA A CGAGCAAA 


6879 


TTTGCTCG GGCTAGCTACAACGA TGGGGCGG 


15628 


1134 


CCCAACGA G CAAAUCGA 


6880 


TCGATTTG GGCTAGCTACAACGA TCGTTGGG 


15629 


1130 


ACGAGCAA A UCGACGUG 


6881 


CACGTCGA GGCTAGCTACAACGA TTGCTCGT 


15630 
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1126 


GCAAAUCG A CGUGACGC 


6882 


GCGTCACG GGCTAGCTACAACGA CGATTTGC 


15631 


1124 


AAAUCGAC G UGACGCCG 


6883 


CGGCGTCA GGCTAGCTACAACGA GTCGATTT 


15632 


1121 


UCGACGUG A CGCCGUAU 


6884 


ATACGGCG GGCTAGCTACAACGA CACGTCGA 


15633 


1119 


GACGUGAC G CCGUAUCG 


6885 


CGATACGG GGCTAGCTACAACGA GTCACGTC 


15634 


1116 


GUGACGCC G UAUCGUCG 


6886 


CGACGATA GGCTAGCTACAACGA GGCGTCAC 


15635 


1114 


GACGCCGU A UCGUCGUA 


6887 


TACGACGA GGCTAGCTACAACGA ACGGCGTC 


1563 6 


1111 


GCCGUAUC G tJCGUAGUG 


6888 


CACTACGA GGCTAGCTACAACGA GATACGGC 


15637 


1108 


GUAUCGUC G UAGUGGGG 


6889 


CCCCACTA GGCTAGCTACAACGA GACGATAC 


15638 


1105 


UCGUCGUA G UGGGGAUG 


6890 


CATCCCCA GGCTAGCTACAACGA TACGACGA 


1563 9 


1099 


UAGUGGGG A UGCUGGCA 


6891 


TGCCAGCA GGCTAGCTACAACGA CCCCACTA 


15640 


1097 


GUGGGGAU G CUGGCAUU 


6892 


AATGCCAG GGCTAGCTACAACGA ATCCCCAC 


15641 


1093 


GGAUGCUG G CAUUCCUG 


6893 


CAGGAATG GGCTAGCTACAACGA CAGCATCC 


15642 


1091 


AUGCUGGC A UUCCUGGC 


6894 


GCCAGGAA GGCTAGCTACAACGA GCCAGCAT 


15643 


1084 


CAUUCCUG G CCGCGAGC 


6895 


GCTCGCGG GGCTAGCTACAACGA CAGGAATG 


15644 


1081 


UCCUGGCC G CGAGC6UG 


6896 


CACGCTC6 GGCTAGCTACAACGA GGCCAGGA 


15645 


1077 


GGCCGCGA G CGUGGGAG 


6897 


CTCCCACG GGCTAGCTACAACGA TCGCGGCC 


15646 


1075 


CCGCGAGC G UGGGAGUG 


6898 


CACTCCCA GGCTAGCTACAACGA GCTCGCGG 


15647 


1069 


GCGUGGGA G UGAGCGCU 


6899 


AGCGCTCA GGCTAGCTACAACGA TCCCACGC 


15648 


1065 


GGGAGUGA G CGCUACCC 


6900 


GGGTAGCG GGCTAGCTACAACGA TCACTCCC 


15649 


1063 


GAGUGAGC G CUACCCAG 


6901 


CTGGGTAG GGCTAGCTACAACGA GCTCACTC 


15650 


1060 


UGAGCGCU A CCCAGCAG 


6902 


CTGCTGGG GGCTAGCTACAACGA AGCGCTCA 


15651 


1055 


GCUACCCA G CAGCGGGA 


6903 


TCCCGCTG GGCTAGCTACAACGA TGGGTAGC 


15652 


1052 


ACCCAGCA G CGGGAGGA 


6904 


TCCTCCCG GGCTAGCTACAACGA TGCTGGGT 


15653 


1043 


CGGGAGGA G UUGUUCUC 


6905 


GAGAACAA GGCTAGCTACAACGA TCCTCCCG 


15654 


104 0 


GAGGAGUU G UUCUCCCG 


6906 


CGGGAGAA GGCTAGCTACAACGA AACTCCTC 


15655 


1030 


UCUCCCGA A CGCAGGGC 


6907 


GCCCTGCG GGCTAGCTACAACGA TCGGGAGA 


15656 


1028 


UCCCGAAC G CAGGGCAC 


6908 


GTGCCCTG GGCTAGCTACAACGA GTTCGGGA 


15657 


1023 


AACGCAGG G CACGCACC 


6909 


GGTGCGTG GGCTAGCTACAACGA CCTGCGTT 


15658 


1021 


CGCAGGGC A CGCACCCC 


6910 


GGGGTGCG GGCTAGCTACAACGA GCCCTGCG 


15659 


1019 


CAGGGCAC G CACCCCGG 


6911 


CCGGGGTG GGCTAGCTACAACGA GTGCCCTG 


15660 


1017 


GGGCACGC A CCCCGGGG 


6912 


CCCCGGGG GGCTAGCTACAACGA GCGTGCCC 


15661 


1009 


ACCCCGGG G UGUGCAUG 


6913 


CATGCACA GGCTAGCTACAACGA CCCGGGGT 


15662 


1007 


CCCGGGGU G UGCAUGAU 


6914 


ATCATGCA GGCTAGCTACAACGA ACCCCGGG 


15663 


1005 


CGGGGUGU G CAUGAUCA 


6915 


TGATCATG GGCTAGCTACAACGA ACACCCCG 


15664 


1003 


GGGUGUGC A UGAUCAUG 


6916 


CATGATCA GGCTAGCTACAACGA GCACACCC 


15665 


1000 


UGUGCAUG A UCAUGUCC 


6917 


GGACATGA GGCTAGCTACAACGA CATGCACA 


15666 


997 


GCAUGAUC A UGUCCUCU 


6918 


AGAGGACA GGCTAGCTACAACGA GATCATGC 


15667 


995 


AUGAUCAU G UCCUCUGC 


6919 


GCAGAGGA GGCTAGCTACAACGA ATGATCAT 


15668 


988 


UGUCCUCU G CCUCAUAC 


6920 


GTATGAGG GGCTAGCTACAACGA AGAGGACA 


15669 


983 


UCUGCCUC A UACACAAU 


6921 


ATTGTGTA GGCTAGCTACAACGA GAGGCAGA 


15670 


981 


UGCCUCAU A CACAAUGC 


6922 


GCATTGTG GGCTAGCTACAACGA ATGAGGCA 


15671 


979 


CCUCAUAC A CAAUGCUU 


6923 


AAGCATTG GGCTAGCTACAACGA GTATGAGG 


15672 


976 


CAUACACA A UGCUUGAG 


6924 


CTCAAGCA GGCTAGCTACAACGA TGTGTATG 


15673 


974 


UACACAAU G CUUGAGUU 


6925 


AACTCAAG GGCTAGCTACAACGA ATTGTGTA 


15674 


968 


AUGCUUGA G UUGGAGCA 


6926 


TGCTCCAA GGCTAGCTACAACGA TCAAGCAT 


15675 


962 


GAGUUGGA G CT^UCGUU 


6927 


AACGATTG GGCTAGCTACAACGA TCCAACTC 


15676 


959 


UUGGAGCA A UCGUUCGU 


6928 


ACGAACGA GGCTAGCTACAACGA TGCTCCAA 


15677 


956 


(jAGLAAUU (j UULCjUGAC 


692 9 


\j i CACGAA GGL 1 AGC 1 AL AACGA GA i 1 GC 1 L 


15678 


952 


AAUCGUUC G UGACAUGG 


6930 


CCATGTCA GGCTAGCTACAACGA GAACGATT 


15679 


949 


CGUUCGUG A CAUGGUAC 


6931 


GTACCATG GGCTAGCTACAACGA CACGAACG 


15680 


947 


UUCGUGAC A UGGUACAG 


6932 


CTGTACCA GGCTAGCTACAACGA GTCACGAA 


15681 


944 


GUGACAUG G UACAGCCC 


6933 


GGGCTGTA GGCTAGCTACAACGA CATGTCAC 


15682 


942 


gacauggu a CAGCCCGG 


6934 


CCGGGCTG GGCTAGCTACAACGA ACCATGTC 


15683 


939 


AUGGUACA G CCCGGACG 


6935 


CGTCCGGG GGCTAGCTACAACGA TGTACCAT 


15684 


933 


CAGCCCGG A CGCGUUGC 


6936 


GCAACGCG GGCTAGCTACAACGA CCGGGCTG 


15685 


931 


GCCCGGAC G CGUUGCAC 


6937 


GTGCAACG GGCTAGCTACAACGA GTCCGGGC 


15686 
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92 9 


CCGGACGC G UUGCACAC 


6938 


GTGTGCAA GGCTAGCTACAACGA GCGTCCGG 


15687 


92 6 


GACGCGUU G CACACCUC 


693 9 


GAGGTGTG GGCTAGCTACAACGA AACGCGTC 


15688 


924 


*^/^i^/^T TT T/^y^ TV TV /^T T/^ TV T T 

CGCGUUGC A CACCUCAU 


694 0 


TV rrij^ TV ^ rr*/^ /^/^ /^^ti TV /"'** l * TV TV TV f^/^ TV y^ /** TV TV /^/^/^/^ 

ATGAGGTG GGCTAGCTACAACGA GCAACGCG 


1568 9 


922 


r~% T TT T/~« TV ^ /^tr T/^ TV T TTV TV 

CGUUGCAC A CCUCAUAA 


6941 


1 1 W 1 1 TV T1/~< TV /-«/-t/-tm 7V/~«/ 'IIt7V/~<7V7V i~^r^ TV /""T^y^ ^ TV TV /^"^ 

i i A i GAGG GGC i AGC i ACAAL.GA G i GCAACG 


15690 


917 


CACACCUC A UAAGCGGA 


6942 


iCCGCXIA GGCiAGCI ACAACGA GAGGiGlG 


15691 


913 


^/^TT/^TVTT^ ^ /^/^ TV Z*'/^ /^T T 

CCUCAUAA G CGGAGGCU 


6 943 


AGCLiCCG GGC i AGCi ACAACGA iiAiGAGG 


15692 


907 




6 944 


CAiCCCAG GGC 1 AGC i ACAAuGA ClCCGCii 


15693 


901 


TV /^/^/^TT/^/^/^ TV T T/^ /"IT T/~1 TV T\ 

AGGCUGGG a UGGUCAGA 


694 5 


iClGALCA GGL 1 AGCl ACAACGA CCLAGCLi 


1 56 94 


898 


T/^ A~1 TV T TA^ T T TV TV TV 

CUGGGAUG G UCAGACAG 


694 6 


CTGTCTGA GGCTAGCTACAACGA CATCCCAG 


15695 


893 


auggucag a CAGGGCAG 


6947 


CTGCCCTG GGCTAGCTACAACGA CTGACCAT 


15696 


888 


TV TV TV TV /"I /*1 TV TV 

cagacagg G CAGCAGAG 


6948 


CTCTGCTG GGCTAGCTACAACGA CCTGTCTG 


15697 


885 


ACAGGGCA g cagagcca 


694 9 


TGGCTCTG GGCTAGCTACAACGA TGCCCTGT 


15698 


880 


TV y^ y^ TV TV /^^^ TV TV ^ TV /^/^ 

GCAGCAGA G CCAAGAGG 


6950 


CCTCTTGG GGCTAGCTACAACGA TCTGCTGC 


15699 


868 


agaggaag a UAGAGAAA 


6951 


TTTCTCTA GGCTAGCTACAACGA CTTCCTCT 


15700 


857 


gagaaaga g CAACCGGG 


6952 


CCCGGTTG GGCTAGCTACAACGA TCTTTCTC 


15701 


854 


aaagagca a ccgggcag 


6953 


CTGCCCGG GGCTAGCTACAACGA TGCTCTTT 


15702 


849 


GCAACCGG g CAGAUUCC 


6954 


GGAATCTG GGCTAGCTACAACGA CCGGTTGC 


15703 


84 5 


ccgggcag a uucccugu 


6955 


TV TV /^/^ TV TV /-I TV ^ /^ITI TV /"I TV TV /^/"i TV / 11 1 1/~1 

ACAGGGAA GGCTAGCTACAACGA CTGCCCGG 


15704 


838 


GAUUCCCU G UUGCAUAG 


6956 


/■fll t TV m/~< y^ TV TV /^m TV /"^rTl TV TV TV TV TV /~1 TV TV m/^ 

CTATGCAA GGCTAGCTACAACGA AGGGAATC 


15705 


835 


T T/^i^/^T T/^T TT T TV T T TV ^T TT T^^ 

UCCCUGUU G CAUAGUUC 


6957 


TV /trri TV y^/^ / 11 1 V TV /"irri tV <^ TV "A /^/^ TV ^ TV y^ TV i^f^f^ TV 

GAACTATG GGCTAGCTACAACGA AACAGGGA 


15706 


83 3 


CCUGUUGC A UAGUUCAC 


6958 


^rr>y^ TV TV TV /—I /^rn tv /^rri tv tv tv f^f^ tv <^ tv tv tv y^/^ 

GTGAACTA GGCTAGCTACAACGA GCAACAGG 


15707 


8 3 0 


/-HT TT T 7V T T TV T TT T/^ TV /^/^ 

GUUGCAUA G UUCACGCC 


6 95 9 


GGCGiGAA GGL i AGC, i ALAACLtA iAiCjCAAC 


15 7 0 8 


826 


✓^TV T T TV A^TTTT^** TV ^"l^^ ^/^i^T "f T 

CAUAGUUC A CGCCGUCU 


6960 


TV y^ TV ^^y^ y^ / f j 1 1 TV / ' 1 1 TV y^ TV TV /^/^ TV TV TV /^ITI TV 

AGACGGCG GGCTAGCTACAACGA GAACTATG 


15709 


824 


T TTV TT T/^ TV /~i /™*/*lT T/"^ TT Trf^ 

UAGUUCAC G CCGUCUUC 


6961 


GAAGACGG GGCTAGCTACAACGA GTGAACTA 


15710 


821 


T TT TV T Ti^T TT T/^/^ TV 

UUCACGCC G UCUUCCAG 


6962 


/ ' If 1 1 y^ yi TV TV ^ y^y^ /*iiTi TV /im TV y^ TV TV /^/^ TV /~i /^/^ rn/^ TV TV 

CTGGAAGA GGCTAGCTACAACGA GGCGTGAA 


15711 


811 


CUUCCAGA A CCCGGACG 


6963 


CGTCCGGG GGCTAGCTACAACGA TCTGGAAG 


15712 


805 


TV TV y^^^/^rf^/^ TV ^^^^ /^/^ TV T T/^ 

GAACCCGG A CGCCAUGC 


6964 


GCATGGCG GGCTAGCTACAACGA CCGGGTTC 


15713 


803 


TV /^^^^^/^/^ TV #^ y^/^ TV T Tr^ 

ACCCGGAC G CCAUGCGC 


6965 


GCGCATGG GGCTAGCTACAACGA GTCCGGGT 


15714 


800 


y^/^y^ TV ^/^/^/^ TV T T/^ TV 

CGGACGCC A UGCGCCAG 


6966 


CTGGCGCA GGCTAGCTACAACGA GGCGTCCG 


15715 


798 


GACGCCAU G CGCCAGGG 


6 967 


CCCTGGCG GGCTAGCTACAACGA ATGGCGTC 


15716 


796 


CGCCAUGC G CCAGGGCC 


6968 


GGCCCTGG GGCTAGCTACAACGA GCATGGCG 


15717 


790 


GCGCCAGG G CCCUGGCA 


6969 


my^/^i^TV y^ A^/^m tv y^ir 1 1 tv tv tv /^/^ tv y^y^my^^^ y^/*^ y^ 

TGCCAGGG GGCTAGCTACAACGA CCTGGCGC 


15718 


784 


GGGCCCUG G CAGUGCCU 


6970 


AGGCACTG GGCTAGCTACAACGA CAGGGCCC 


15719 


781 


CCCUGGCA G UGCCUCCC 


6971 


/^/^j^ TV /-*>l y^ TV y^y^^m TV /^rTTTV Z^ TV TV f^/^ TV ^ TV y^/^/^ 

GGGAGGCA GGCTAGCTACAACGA TGCCAGGG 


15720 


779 


CUGGCAGU G CCUCCCAA 


6972 


TTGGGAGG GGCTAGCTACAACGA ACTGCCAG 


15721 


766 


CCAAGGGG G CGCCGACG 


6973 


rf^y^m/*iy^/*^y^/^ y^ m TV y~i 7\ /i tn tv y^y^ tv y^/^/^^mmy^/^ 

CGTCGGCG GGCTAGCTACAACGA CCCCTTGG 


15722 


764 


AAGGGGGC G CCGACGAG 


6974 


CTCGTCGG GGCTAGCTACAACGA GCCCCCTT 


1572 3 


760 


GGGCGCCG A CGAGCGGA 


6975 


TCCGCTCG GGCTAGCTACAACGA CGGCGCCC 


15724 


756 


6CCGACGA G CGGAAUGU 


6976 


ACATTCCG GGCTAGCTACAACGA TCGTCGGC 


15725 


751 


CGAGCGGA A UGUACCCC 


6977 


^^^y^^^mTV y^ tv y^y^y^rrt Tv y^y^m Tv y^ tv tv y^y^ tv m/^/^y^^^m/^y^ 

GGGGTACA GGCTAGCTACAACGA TCCGCTCG 


15726 


749 


TV A^/^y^ TV TV T T ^ TT7V ^^/^ TV T T 

AGCGGAAU G UACCCCAU 


6978 


TV m/^y*Ty*Ty*TnTTV i^f^ /^m tv y^ y^m tv tv tv /*i/^ tv Tvmm/^^ty**^**m 

ATGGGGTA GGCTAGCTACAACGA ATTCCGCT 


1572 7 


747 


/^/*1/*1TV TVTT/^TT TV /^/^/^^ TV T T/^ TV 

CGGAAUGU A CCCCAUGA 


6979 


rn/^ TV m/^/^y^ ^^/^/^rn tv /^y^rri "a 7v TV i^f^ TV TV tv riirTi^^/^/^ 

TCATGGGG GGL 1 AGCl ACAACGA ACAl iCCG 


1572 8 


742 


UGUACCCC A UGAGGUCG 


6980 


y^y^ TV y^y^my^i tv y^/*i TV y~i y~ir-n tv tv tv y~i tv y-^ /-^ /-< itt tv tv 

CGACCTCA GGCTAGCTACAACGA GGGGTACA 


1572 9 


737 


CCCAUGAG G UCGGCGAA 


6981 


TTCGCCGA GGCTAGCTACAACGA CTCATGGG 


1573 0 


733 


UGAGGUCG G CGAAGCCG 


6982 


y^y^y^y^mm/^y^ /"^ /^m tv y^ / ti 1 1 tv /~i tv tv y^y^ tv /^/^ tv y^/^my^ ^ 

CGGCTTCG GGCTAGCTACAACGA CGACCTCA 


15731 


728 


T T/**/^y^ TV TV /— i TV T T/^ T T 

UCGGCGAA G CCGCAUGU 


6983 


TV TV rriy^ y^ /-^ y vi 1 1 tv yii 1 1 tv y^ tv tv y*^/^ tv i i ii i ly^y^ y^/^y^ tv 

ACATGCGG GGCTAGCTACAACGA TTCGCCGA 


15732 


725 


y^/*^/^ TV TV TV T T/*«T T/^ TV 

GCGAAGCC G CAUGUGAG 


6984 


y"'ii ffiy^ TV y~i TV m /~i y^y^ y~inn tv yiy^cTT tv tv tv y^y> tv y*^ y*i /"frr irn y^y^ y^ 

CTCACATG GGCTAGCTACAACGA GGCTTCGC 


1573 3 


72 3 




b y o b 


v^L.twlL.AL.A vjVjL- i Alji^ 1 AL^AACLjA VjCLrtji^lH^ 


CT^ A 
± 3 / J ft 


721 


AGCCGCAU G UGAGGGUA 


6986 


TACCCTCA GGCTAGCTACAACGA ATGCGGCT 


15735 


715 


AUGUGAGG G UAUCGAUG 


6987 


CATCGATA GGCTAGCTACAACGA CCTCACAT 


15736 


713 


GUGAGGGU A UCGAUGAC 


6988 


GTCATCGA GGCTAGCTACAACGA ACCCTCAC 


15737 


709 


GGGUAUCG A UGACCUUA 


6989 


TAAGGTCA GGCTAGCTACAACGA CGATACCC 


15738 


706 


UAUCGAUG A CCUUACCC 


6990 


GGGTAAGG GGCTAGCTACAACGA CATCGATA 


15739 


701 


AUGACCUU A CCCAAGUU 


6991 


AACTTGGG GGCTAGCTACAACGA AAGGTCAT 


15740 


695 


UUACCCAA G UUACGCGA 


6992 


TCGCGTAA GGCTAGCTACAACGA TTGGGTAA 


15741 


692 


CCCAAGUU A CGCGACCU 


6993 


AGGTCGCG GGCTAGCTACAACGA AACTTGGG 


15742 
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690 


CAAGUUAC G CGACCUAC 


6994 


GTAGGTCG GGCTAGCTACAACGA GTAACTTG 


15743 


687 


GUUACGCG A CCUACGCC 


6995 


GGCGTAGG GGCTAGCTACAACGA CGCGTAAC 


15744 


683 


CGCGACCU A CGCCGGGG 


6996 


CCCCGGCG GGCTAGCTACAACGA AGGTCGCG 


15745 


681 


CGACCUAC G CCGGGGGU 


6997 


ACCCCCGG GGCTAGCTACAACGA GTAGGTCG 


15746 


674 


CGCCGGGG G UCCGUGGG 


6998 


CCCACGGA GGCTAGCTACAACGA CCCCGGCG 


15747 


670 


GGGGGUCC G UGGGGCCC 


6999 


GGGCCCCA GGCTAGCTACAACGA GGACCCCC 


15748 


665 


UCCGUGGG G CCCCAACU 


7000 


AGTTGGGG GGCTAGCTACAACGA CCCACGGA 


1574 9 


659 


GGGCCCCA A CUAGGCCG 


7001 


CGGCCTAG GGCTAGCTACAACGA TGGGGCCC 


15750 


654 


CCAACUAG G CCGGGAGC 


7002 


GCTCCCGG GGCTAGCTACAACGA CTAGTTGG 


15751 


647 


GGCCGGGA G CCGCGGGG 


7 003 


CCCCGCGG GGCTAGCTACAACGA TCCCGGCC 


15752 


644 


CGGGAGCC G CGGGGUGA 


7004 


TV y^ /~\ / 1 1 TV y tin TV ^ TV TV /^/^ TV y^/^ 

TCACCCCG GGCTAGCTACAACGA GGCTCCCG 


15753 


639 


GCCGCGGG G UGACAGGA 


7005 


TCCTGTCA GGCTAGCTACAACGA CCCGCGGC 


15754 


63 6 


GCGGGGUG A CAGGAGCC 


7006 


GGCTCCTG GGCTAGCTACAACGA CACCCCGC 


15755 


630 


UGACAGGA G CCAUCCUG 


7007 


CAGGATGG GGCTAGCTACAACGA TCCTGTCA 


15756 


627 


CAGGAGCC A UCCUGCCC 


7008 


GGGCAGGA GGCTAGCTACAACGA GGCTCCTG 


15757 


622 


GCCAUCCU G CCCACCCU 


7009 


AGGGTGGG GGCTAGCTACAACGA AGGATGGC 


15758 


618 


UCCUGCCC A CCCUAAGC 


7010 


GCTTAGGG GGCTAGCTACAACGA GGGCAGGA 


15759 


611 


CACCCUAA G CCCUCAUU 


7011 


AATGAGGG GGCTAGCTACAACGA TTAGGGTG 


15760 


605 


AAGCCCUC A UUGCCAUA 


7012 


TATGGCAA GGCTAGCTACAACGA GAGGGCTT 


15761 


602 


CCCUCAUU G CCAUAGAG 


7013 


CTCTATGG GGCTAGCTACAACGA AATGAGGG 


15762 


599 


UCAUUGCC A UAGAGGGG 


7 014 


CCCCTCTA GGCTAGCTACAACGA GG CAATGA 


15763 


591 


AUAGAGGG G CCAAGGGU 


7 015 


ACCCTTGG GGCTAGCTACAACGA CCCTCTAT 


15764 


584 


GGCCAAGG G UACCCGGG 


7016 


CCCGGGTA GGCTAGCTACAACGA CCTTGGCC 


15765 


582 


CCAAGGGU A CCCGGGCU 


7 017 


AGCCCGGG GGCTAGCTACAACGA ACCCTTGG 


15766 


576 


GUACCCGG G CUGAGCCC 


7 018 


GGGCTCAG GGCTAGCTACAACGA CCGGGTAC 


15767 


571 


CGGGCUGA G CCCAGGCC 


7019 


/^i^ i^f^TT\f^f^t~% y^ TV y^ /^m TV TV TV /^/~t TV m/^ TV y^/~1/^ 

GGCCTGGG GGCTAGCTACAACGA TCAGCCCG 


15768 


565 


GAGCCCAG G CCCUGCCC 


7020 


GGGCAGGG GGCTAGCTACAACGA CTGGGCTC 


15769 


560 


CAGGCCCU G CCCUCGGG 


7021 


CCCGAGGG GGCTAGCTACAACGA AGGGCCTG 


15770 


552 


GCCCUCGG G CCGGCGAG 


7022 


CTCGCCGG GGCTAGCTACAACGA CCGAGGGC 


15771 


54 8 


UCGGGCCG G CGAGCCUU 


7023 


AAGGCTCG GGCTAGCTACAACGA CGGCCCGA 


15772 


544 


GCCGGCGA G CCUUGGGG 


7024 


CCCCAAGG GGCTAGCTACAACGA TCGCCGGC 


15773 


535 


CCUUGGGG A UAGGUUGU 


7025 


ACAACCTA GGCTAGCTACAACGA CCCCAAGG 


15774 


531 


GGGGAUAG G UUGUCGCC 


7026 


GGCGACAA GGCTAGCTACAACGA CTATCCCC 


15775 


528 


GAUAGGUU G UCGCCUUC 


7027 


GAAGGCGA GGCTAGCTACAACGA AACCTATC 


15776 


525 


AGGUUGUC G CCUUCCAC 


7028 


GTGGAAGG GGCTAGCTACAACGA GACAACCT 


15777 


518 


CGCCUUCC A CGAGGUUG 


7029 


CAACCTCG GGCTAGCTACAACGA GGAAGGCG 


15778 


513 


UCCACGAG G UUGCGACC 


7030 


GGTCGCAA GGCTAGCTACAACGA CTCGTGGA 


15779 


510 


ACGAGGUU G CGACCGCU 


7031 


AGCGGTCG GGCTAGCTACAACGA AACCTCGT 


15780 


507 


AGGUUGCG A CCGCUCGG 


7032 


CCGAGCGG GGCTAGCTACAACGA CGCAACCT 


15781 


504 


UUGCGACC G CUCGGAAG 


7033 


CTTCCGAG GGCTAGCTACAACGA GGTCGCAA 


15782 


496 


y^ y^T "Ty^/^/^ TV TV T T/^<¥ TT Ty^A"*tT TV 

GCUCGGAA G UCUUCCUA 


7034 


TAGGAAGA GGCTAGCTACAACGA TTCCGAGC 


15783 


4 87 


UCUUCCUA G UCGCGCGC 


7035 


GCGCGCGA GGCTAGCTACAACGA TAGGAAGA 


15784 


484 


UCCUAGUC G CGCGCACA 


7036 


TGTGCGCG GGCTAGCTACAACGA GACTAGGA 


15785 


482 


CUAGUCGC G CGCACACC 


7037 


GGTGTGCG GGCTAGCTACAACGA GCGACTAG 


15786 


480 


AGUCGCGC G CACACCCA 


7038 


TGGGTGTG GGCTAGCTACAACGA GCGCGACT 


15787 


478 


UCGCGCGC A CACCCAAC 


7039 


GTTGGGTG GGCTAGCTACAACGA GCGCGCGA 


15788 


476 


GCGCGCAC A CCCAACCU 


7040 


AGGTTGGG GGCTAGCTACAACGA GTGCGCGC 


15789 


All 










464 


AACCUGGG G CCCCUGCG 


7042 


CGCAGGGG GGCTAGCTACAACGA CCCAGGTT 


15791 


458 


GGGCCCCU G CGCGGCAA 


7043 


TTGCCGCG GGCTAGCTACAACGA AGGGGCCC 


15792 


456 


GCCCCUGC G CGGCAACA 


7044 


TGTTGCCG GGCTAGCTACAACGA GCAGGGGC 


15793 


453 


CCUGCGCG G CAACAGGU 


7045 


ACCTGTTG GGCTAGCTACAACGA CGCGCAGG 


15794 


450 


GCGCGGCA A CAGGUAAA 


7046 


TTTACCTG GGCTAGCTACAACGA TGCCGCGC 


15795 


446 


GGCAACAG G UAAACUCC 


7047 


GGAGTTTA GGCTAGCTACAACGA CTGTTGCC 


15796 


442 


ACAGGUAA A CUCCACCA 


7048 


TGGTGGAG GGCTAGCTACAACGA TTACCTGT 


15797 


437 


UAAACUCC A CCAAC6AU 


7049 


ATCGTTGG GGCTAGCTACAACGA GGAGTTTA 


15798 
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yl "2 "3 
4 ^ J 


UUCt_AC(_A A L.CjAUCUGA 


7050 


TCAGATCG GGCTAGCTACAACGA TGGTGGAG 


15799 


A "2 r\ 


\JAL-L.AAL.L3 A UL-ULtAL-L-A 


7 051 


T^/^/^T'/^ TV TV /~i /"^ TV /"ij 1 1 TV TV TV TV /-^/imm/^ /^m/^ 

TGGTCAGA GGCTAGCTACAACGA CGTTGGTG 


15800 


4 2 5 


AL-OAUCUO A C-CACCGCC 


7052 


GGCGGTGG GGCTAGCTACAACGA CAGATCGT 


15801 


i1 o o 
4 z ^ 


AT 1/^*1 T/^ A (^(^ A r^r^/~'f~'t~*r^r-'f* 
AUUUvjAL-C A ^_C_tjL.Cv-V7Ca 


7053 


CCGGGCGG GGCTAGCTACAACGA GGTCAGAT 


15802 


419 




7054 


TTCCCGGG GGCTAGCTACAACGA GGTGGTCA 


15803 


All 
4 X X 


r*r^r^f^nnf^T^ a /^tttt/^a^/^tt 

*jV^^^V„VjnjVaA A V^UU^jAv^LjU 


7 05 5 


AGGTCAAG GGCTAGCTACAACGA TCCCGGGC 


15804 


A r» c 

ft U D 




7056 


ACAGGACG GGCTAGCTACAACGA CAAGTTCC 


15805 


4 04 


AACUUUAC yj UUCUOjUCjCj 


7057 


CCACAGGA GGCTAGCTACAACGA GTCAAGTT 


15806 


399 


7\ /^/— IT T/~'/~'T T f~* T T/-I /^/^/~« 

LrAutjUCCU Lj Uvj(jQjt,LTCjC 


7058 


GCCGCCCA GGCTAGCTACAACGA AGGACGTC 


15807 


"} o c 

J y D 




7059 


AACCGCCG GGCTAGCTACAACGA CCACAGGA 


158 08 






7060 


ACCAACCG GGCTAGCTACAACGA CGCCCACA 


15809 


389 


GGGCGGCG G UUGGUGUU 


7061 


AACACCAA GGCTAGCTACAACGA CGCCGCCC 


15810 


o o c 
Job 


GOCCiiCjUUkj tj UGUUACGU 


7062 


ACGTAACA GGCTAGCTACAACGA CAACCGCC 


15811 


"3 D "3 
-5 O J 


i_vjLjUUG(ju UUAL,OUUU 


7063 


AAACGTAA GGCTAGCTACAACGA ACCAACCG 


15812 


380 


XJUGGUGUU A CGUUUGGU 


7064 


ACCAAACG GGCTAGCTACAACGA AACACCAA 


15813 


378 


^^TT^^TTTTH T TT TT T/^/^T TT TT T 

GGUGUUAC G UUUGGUUU 


7065 


AAACCATV?^ GGCTAGCTACAACGA GTAACACC 


15814 


373 


TTTV y^/^ T TT TT T/^ t TT TT TT TT TytT TT X 

UACGUuUG G UUUUuCUU 


7066 


AAGAAAAA GGCTAGCTACAACGA CAAACGTA 


15815 


^ o u 


T T^^ IT IT T/^ A T TTTT TA /~'/~' AT T 

UL.UUUvjrAkj Lj UUUALKjiAU 


7067 


ATCCTAAA GGCTAGCTACAACGA CTCAAAGA 


15816 


3 53 


/^^TTTTTTTV /^/~« TV T TT T/*</~«T T/~« /~1T T 

GGUUUAGG A UUCGUGCU 


7 068 


AGCACGAA GGCTAGCTACAACGA CCTAAACC 


15817 


J4 y 


TT A /^/^ 7\ TTT T/^ <^ T T/^ /^T T/"* TV T T/~« 

UAGGAUUL. G UGCULAUG 


7069 


CATGAGCA GGCTAGCTACAACGA GAATCCTA 


15818 


A 1 

o 4 / 


GGAUuCGU G LULAUGGU 


7 07 0 


ACCATGAG GGCTAGCTACAACGA ACGAATCC 


15819 


•3 yl "2 
J 4 J 


Uv_GUGL.UL- A UGGUGL-AL 


7 071 


GTGCACCA GGCTAGCTACAACGA GAGCACGA 


15820 


"3 yl A 

o4U 


T T/^ r^T T/^ A T TO /"» TTO/^ A 0/^<^T T 

UGCUCAUG G UGCACGGU 


7072 


ACCGTGCA GGCTAGCTACAACGA CATGAGCA 


15821 


"3 T Q 

o o o 


LULAUGGU G C^AC^GGUGU 


7073 


AGACCGTG GGCTAGCTACAACGA ACCATGAG 


15822 


"3 '3 C 
J O D 


UAUGGUGG A GGGUGUAG 


7 074 


GTAGACCG GGCTAGCTACAACGA GCACCATG 


15823 


"3 T "3 
O O O 


GG U GGAGG G U G U AGGAG 


7075 


CTCGTAGA GGCTAGCTACAACGA CGTGCACC 


15824 


■J O Q 


GAGGGUGU A GGAGAGGU 


7076 


AGGTCTCG GGCTAGCTACAACGA AGACCGTG 


15825 


"3 O yl 


UGU AGGAG A GGUGGGGG 


7077 


CCGGGAGG GGCTAGCTACAACGA CTCGTAGA 


15826 


o X4 


f-TT Tf^f^/~*/~*/~*/~t ft /-1 7\ /'-IT Tf-tr^ /-» TV 

CUGCCGGG G CACUCGCA 


7078 


TGCGAGTG GGCTAGCTACAACGA CCCGGGAG 


15827 


3 12 


CCCGGGGC A CUCGCAAG 


7079 


CTTGCGAG GGCTAGCTACAACGA GCCCCGGG 


15828 


3 08 


GGGCACUC G CAAGCACC 


708 0 


GGTGCTTG GGCTAGCTACAACGA GAGTGCCC 


15829 


3 04 


ACUCGCAA G CACCCUAU 


7081 


ATAGGGTG GGCTAGCTACAACGA TTGCGAGT 


15830 


3 02 


T T/^ TV TV /~1 TV /^T T TV T T/*t TV 

UCGCAAGC A CCCUAUCA 


7082 


TGATAGGG GGCTAGCTACAACGA GCTTGCGA 


15831 


O Q T 


7\<~T^7^t^r^r*T1 A TTO A A/"" 

AGGAGGGU A UGAGGGAG 


7083 


f^rryf^ ^^m/^ tv /~« >^ nn tv ^t/*tmTv tv tv ^^j^tv tv ^*4pi-i 

CTGCCTGA GGCTAGCTACAACGA AGGGTGCT 


15832 


^ y <i 


/"•OTTTV T T07V /"» TV /^T T TV /^/^ TV 

GGUAUGAG G GAGUAGGA 


7 084 


TGGTACTG GGCTAGCTACAACGA CTGATAGG 


15833 


2 8 9 


TV T T/~» TV /'^ /'^ TV /~» TTTV/~1/^TV/^TVTV 

AUCAGGCA G UACCACAA 


7085 


TTGTGGTA GGCTAGCTACAACGA TGCCTGAT 


15834 


2 87 


/~1 TV /~t TV /"I T T TV TV /~1 TV TV 

CAGGCAGU A CCACAAGG 


708 6 


CCTTGTGG GGCTAGCTACAACGA ACTGCCTG 


15835 


O Q /I 

^ o4 


GGAGUACC A CAAGGCCU 


7087 


AGGCCTTG GGCTAGCTACAACGA GGTACTGC 


15836 


O T Q 

z /y 


ACCACAAG G CCUUUCGC 


7088 


GCGAAAGG GGCTAGCTACAACGA CTTGTGGT 


15837 


O T O 


GGCCuUUC G CGACCCAA 


7089 


TTGGGTCG GGCTAGCTACAACGA GAAAGGCC 


15838 


^oy 


/^TTTTT/^/^#^/^ TV /~»/-l/-<A A/~'A/^ 

CUUUCGCG A CCCAACAC 


7090 


GTGTTGGG GGCTAGCTACAACGA CGCGAAAG 


15839 


O A 
Z Oft 


GGGAGGGA A GAGUAGUG 


7091 


GAGTAGTG GGCTAGCTACAACGA TGGGTCGC 


15840 


O it O 


GACCCAAC A CUACUCGG 


7 092 


CCGAGTAG GGCTAGCTACAACGA GTTGGGTC 


15841 


2 59 


/~i ^ TV TV /^T T TV /^T T/^/^ /^T T >V 

CCAACACU A CUCGGCUA 


7093 


TAGCCGAG GGCTAGCTACAACGA AGTGTTGG 


15842 


z b4 


A /^T T A <^T T/^/^ O /^T T TV TV /~»T T 

AGUAGUGG G GUAGGAGU 


7094 


ACTGCTAG GGCTAGCTACAACGA CGAGTAGT 


15843 


O c; n 
Z D U 


GUGGGGUA G GAGUGUGG 


7095 


CGAGACTG GGCTAGCTACAACGA TAGCCGAG 


15844 


o A r? 
Z4 / 


/~1 i'-* /~1T T7\ T\ TT/~»TT/~«/~»/~«/^/~» 

GGGUAGGA G UCUCGCGG 


7096 


CCGCGAGA GGCTAGCTACAACGA TGCTAGCC 


15845 


242 




7 0 97 




1584 6 


236 


UCGCGGGG G CACGCCCA 


7098 


TGGGCGTG GGCTAGCTACAACGA CCCCGCGA 


15847 


234 


GCGGGGGC A CGCCCAAA 


7099 


TTTGGGCG GGCTAGCTACAACGA GCCCCCGC 


15848 


232 


GGGGGCAC G CCCAAAUC 


7100 


GATTTGGG GGCTAGCTACAACGA GTGCCCCC 


15849 


226 


ACGCCCAA A UCUCCAGG 


7101 


CCTGGAGA GGCTAGCTACAACGA TTGGGCGT 


15850 


218 


AUCUCCAG G CAUUGAGC 


7102 


GCTCAATG GGCTAGCTACAACGA CTGGAGAT 


15851 


216 


CXrCCAGGC A UUGAGCGG 


7103 


CCGCTCAA GGCTAGCTACAACGA GCCTGGAG 


15852 


211 


GGCAUUGA G CGGGUUGA 


7104 


TCAACCCG GGCTAGCTACAACGA TCAATGCC 


15853 


207 


UUGAGCGG G UUGAUCCA 


7105 


TGGATCAA GGCTAGCTACAACGA CCGCTCAA 


15854 



314 



MBHB02,249-E (400.042US) 



2 03 


T TT Ti^ TV T "A TV TV 

GCGGGUUG A UCCAAGAA 


7106 


TTCTTGGA GGCTAGCTACAACGA CAACCCGC 


15855 


191 


AAGAAAGG A CCCGGUCG 


7107 


CGACCGGG GGCTAGCTACAACGA CCTTTCTT 


15856 


18 6 


AGGACL.C_G G UCGULLUG 


7108 


TV /— t /-t TV /^/"^ TV /^/^ /^rn TV /^ll II TV /*l TV TV /*»/^ TV y^/^ /-t m 

CAGGACGA GGCTAGCTACAACGA CGGGTCCT 


15857 


183 


ACLCGGUC G UCCUGGCA 


7109 


TGCCAGGA GGCTAGCTACAACGA GACCGGGT 


15858 


177 


T TOOT T/^/~«TT/~' O /~H\ TV T TT TO/^^ 

UCGUCCUG G CAAUUCCG 


7110 


/^/*^/^ TV TV t m 1 1^*11 / <■ 1 1 TV y^ y"^tm Ti y^ TV TV y^y^ -m y^TV y^ TV /*%y^ TV 

CGGAATTG GGCTAGCTACAACGA CAGGACGA 


15859 


± / 41 


U^V^UIjVj^A a UU\_t^Gt7UG 


7111 


OAOOOOAA OOOT" A O OT* A O A A OO A rno O O 7\ O O 7\ 

CAC CGGAA GGC i AGC 1 ACAACGA i GCCAGGA 


15860 




L-AAUUt^L-G G UGUAv_UCA 


7112 


T^OAOTiAOA OOOfn A O Om A O A A OO A OOOAAmrno 

i GAG i AC A GGC i AGC 1 ACAACGA CGGAATTG 


15861 


166 


ATTrT<^0/'"!/^TT O TTAOTTf~"AOO 

AUUl-L-GGU G UAL-UGACG 


7113 


f^i^rr%/^ TV /^rri tv y^ /^rn TV /'if 1 1 Tv 7v "A tv tv /^ /^/^ tv tv rr» 

GGTGAGTA GGCTAGCTACAACGA ACCGGAAT 


15862 


164 


UGuGGUGU A GUvJAGGGG 


7114 


i^/^/^^FTi/^ TV /"I /~trri TV /~i i^rri "A 7\ tv r^r^ TV TV /** TV /^r^ /~i tv 

CCGGTGAG GGCTAGCTACAACGA ACACCGGA 


15863 


loU 


GUGUAuUL. A L.L.GGUUGG 


7115 


GGAACCGG GGCTAGCTACAACGA GAGTACAC 


15864 


J.30 


ALUCACCG G UUCCGCAG 


7116 


y^m/^ y^/^y^ TV TV /**^^/^rriTv y^m tv TV TV y~iy^ tv y^/^ /^my^ tv y^m 

CTGCGGAA GGCTAGCTACAACGA CGGTGAGT 


15865 


151 


^/^/*l/*^T TT TOO O 0TV07V 001VO 

CCGGUUCC G CAGACCAC 


7117 


GTGGTCTG GGCTAGCTACAACGA GGAACCGG 


15866 


14 7 


TTTTOOOOTVO TV OOAOTTTVTTO 

UUGGGGAG A CCACUAUG 


7118 


CATAGTGG GGCTAGCTACAACGA CTGCGGAA 


15867 


144 


/^/^ 7\ O 7\ A^O TV OTTTVTTOOOTT 

CGCAGACC A CUAUGGCU 


7119 


AGCCATAG GGCTAGCTACAACGA GGTCTGCG 


15868 


141 


AGACCACU A UGGCUCUC 


7120 


6AGAGCCA GGCTAGCTACAACGA AGTGGTCT 


15869 


138 


CCACUAUG G CUCUCCCG 


7121 


CGGGAGAG GGCTAGCTACAACGA CATAGTGG 


15870 


12 0 


GAGGGGGG G UCCUGGAG 


7122 


CTCCAGGA GGCTAGCTACAACGA CCCCCCTC 


15871 


111 


TTOOTTOOTVO O OTT0 07V00 7V 

UCCUGGAG G CUGCACGA 


7123 


TCGTGCAG GGCTAGCTACAACGA CTCCAGGA 


15872 


108 


TT00 7V0O0TT O 0TV007V0TV0 

UGGAGGCU G CACGACAC 


7124 


GTGTCGTG GGCTAGCTACAACGA AGCCTCCA 


15873 


106 


OAOOOTTOO A OO A O A OT TO 

GAGGCUGC A CGACACUC 


712 5 


GAGTGTCG GGCTAGCTACAACGA GCAGCCTC 


15874 


10 3 


i^T T/~» O A OO A OAOTTOATTA 

GCUGCACG A CACUCAuA 


712 6 


TATGAGTG GGCTAGCTACAACGA CGTGCAGC 


15875 


inn 
X U X 


TTOOAOOAO A OTTOATTAOTT 

UGCACGAC A CUCAuACU 


712 7 


7\ rpi TV rriy"* TV /^/^rn TV /^m tv y^ tv tv y^y*t tv y^rn /-^ty^my^y^ tv 

AGTATGAG GGCTAGCTACAACGA GTCGTGCA 


15876 


97 


OO A OA OTTO A TTAOTTA A OO 

CGACACUC A UACUAACG 


7128 


CGTTAGTA GGCTAGCTACAACGA GAGTGTCG 


15877 


95 


TV O A ^^T TO ATT A OTTAAOOOO 

ACACUCAU A CUAACGCC 


7129 


GGCGTTAG GGCTAGCTACAACGA ATGAGTGT 


15878 


yi 


TTOATTAOTTA A OOOO AT TOO 

UCAUACUA A CGCCAUGG 


713 0 


yi TV rr^y-i y~iy^ ^^y~im tv y^ y~im tv y*i tv tv y^/^ tv mTV n~> "A rr»/^ tv 

CCATGGCG GGCTAGCTACAACGA TAGTATGA 


15879 


8 9 


ATTAOTTAAO O OO AT TOO OTT 

AUACUAAC G CCAUGGCU 


7131 


AGCCATGG GGCTAGCTACAACGA GTTAGTAT 


15880 


86 


OTTAAOOOO A TTOOOTTAOA 

CUAACGCC A UGGCUAGA 


7132 


TCTAGCCA GGCTAGCTACAACGA GGCGTTAG 


15881 


83 


A OO O O A T TO O OTTAOAOOO 

ACGCCAUG G CUAGACGC 


7133 


yi f~%^^ m yirn tv ^lyi ^trn tv y^ y^rrt tv y^ tv tv y^y^ tv y^Tv my^y^y^y*im 

GCGTCTAG GGCTAGCTACAACGA CATGGCGT 


15882 


78 


TV T T/^ T TV /** TV ^^ft ^^TT TT TT T^^T T 

AUGGCUAG A CGCUUUCU 


7134 


AGAAAGCG GGCTAGCTACAACGA CTAGCCAT 


15883 


76 


GGCUAGAC G CUUUCUGC 


713 5 


GCAGAAAG GGCTAGCTACAACGA GTCTAGCC 


15884 


69 


CGCUUUCU G CGUGAAGA 


7136 


TCTTCACG GGCTAGCTACAACGA AGAAAGCG 


15885 


67 


j-tT TT TT T/^T T/^ T Tr~t TV TV r~1 TV TV 

CUUUCUGC G UGAAGACA 


7137 


TGTCTTCA GGCTAGCTACAACGA GCAGAAAG 


15886 


61 


T T/^ TV TV TV y^T T TV r^T TT T 

GCGUGAAG A CAGUAGUU 


7138 


AACTACTG GGCTAGCTACAACGA CTTCACGC 


15887 


58 


UVjAAVjAI— A kj UAl,jUUL.k^U 




A O O A A OT" A OOOT" A OOT" A O A A OO A rTiO'T'O'T'T'O A 
AtrGAAC i A GGC 1 AGC X ACAACGA 1 G 1 C 1 i C A 


1 c o o o 


55 


AGACAGUA G UUCCUCAC 


7140 


GTGAGGAA GGCTAGCTACAACGA TACTGTCT 


15889 


48 


AGUUCCUC A CAGGGGAG 


7141 


CTCCCCTG GGCTAGCTACAACGA GAGGAACT 


15890 


40 


ACAGGGGA G UGAUCUAU 


7142 


ATAGATCA GGCTAGCTACAACGA TCCCCTGT 


15891 


37 


GGGGAGUG A UCUAUGGU 


7143 


ACCATAGA GGCTAGCTACAACGA CACTCCCC 


15892 


33 


AGUGAUCU A UGGUGGAG 


7144 


CTCCACCA GGCTAGCTACAACGA AGATCACT 


15893 


30 


GAUCUAUG G UGGAGUGU 


7145 


ACACTCCA GGCTAGCTACAACGA CATAGATC 


15894 


25 


AUGGUGGA G UGUCGCCC 


7146 


GGGCGACA GGCTAGCTACAACGA TCCACCAT 


15895 


23 


GGUGGAGU G UCGCCCCC 


7147 


GGGGGCGA GGCTAGCTACAACGA ACTCCACC 


15896 



Input Sequence = HPCKISI. Cut Site = R/Y 

Arm Length = 8 . Core Sequence - GGCTAGCTACAACGA 

HPCKISI Hepatitis C virus (strain HCV-lb, clone HCV-Kl-Sl) , complete genome; acc# 
gi|l030702 |dbj |D50483.1; 9410 nt 



315 



Nucleic Acid 
Alias 


Hammerhead 


Antisense 


Hammerhead 


Hammerhead 


Hammerhead 


Hammerhead 


Hammerhead 


zinzyme 


Zinzyme 


Zinzyme 


Zinzyme 


Zinzyme 


Zinzyme 


Zinzyme 


Q) 

N 

•H 
tSJ 


zinzyme 


zinzyme 


Zinzyme 


Zinzyme 


Zinzyme 


Zinzyme 


zinzyme 


Zinzyme 


Zinzyme 


Zinzyme 


Zinzyme 


Zinzyme 1 


Zinzyme 


Zinzyme 


Zinzyme 


CO ^ 


15897 


15898 


15899 


15900 


15901 


15902 


1 15903 


15904 


15905 


15906 


15907 


15908 


15909 


15910 


15911 


15912 


15913 


15914 


15915 


15916 


1 15917 


15918 


15919 


15920 


15921 


15922 


15923 


15924 


15925 


15926 


NUCLEIC ACID 


CQ 

u 
u 
cd 

cn 

to 
(d 
O 
o 
u 
cn 
nJ 
fd 
fd 
cn 
u 
cn 
cn 
fd 
O 

i 

&I 

U 

rd 
Dl 

CO 

fd 

CO 

fd 

CO 

u 

CO 

u 


H 

CO 

u 

CO 
Eh 
CO 

CO 

CD 

CO 

U 

CO 

< 

CO 
CJ 
CO 

CD 

CO 
Eh 

CO 
< 

CO 

CD 

CO 
Eh 

CO 
< 

CO 

u 

CQ 

H 

CO 

CO 

O 

CO 
CO 

CD 


CQ 

u 
u 
fd 

U) 

S! 

Csl 

fd 
CD 

u 
u 
01 
rd 

P 

cn 
u 
cn 
Oi 
fd 
CD 

i 

u 

fd 
cn 

CO 

fd 

CO 

fd 

CO 

u 

CO 

u 


CQ 

V 
N 

fd 
m 

fd 
fd 
O 
o 

V 

cn 
fd 
P 
P 
Dl 
U 
cn 
cn 
fd 
CD 

1 

Dl 

u 

fd 
01 
CO 

fd 

CO 

fd 

CD 
U 

CQ 
O 


(Q 

U 

o 
fd 
cn 

rd 
fd 
CD 
U 

U 

01 
fd 
P 
P 
O) 

u 

OI 
01 

fd 

CD 
L> 

fd 
01 

CO 

fd 

CO 

(d 

CO 

u 

CO 
tS3 


m 

u 
u 
fd 
cn 

fd 
fd 
CD 
u 
u 
01 
fd 
P 
P 
01 

u 

01 
01 
fd 
CD 

Bi 

u 

fd 
01 

CO 

fd 

CO 

fd 

CO 

u 

N 


1 ccaaga cUGAuGaggcguuagccGaa Aggacc B 


(Q 

O 
01 
u 
fd 
cn 
fd 
P 

P 
o 

p 

CD 
CD 
fd 
fd 
o 
p 
o 
fd 

CD 

o 
cn 
fd 
td 
td 
cn 
o 
u 
O 

cn 

O) 

P 

CO 

td 

CQ 
U 

to 
u 

m 
Oi 


CQ 

P 

u 
fd 
P 
fd 
u 
P 

P 

p 

8 

td 
fd 
u 
P 
CD 

fd 
o 
o 

CD 

cn 
fd 
fd 
rd 
Ol 

u 
u 
CD 

fd 
o 
fd 

CO 

Ol 

CO 

u 

CO 

rd 

CO 

U 


CQ 

(d 
P 
fd 
u 
P 
u 
td 

P 
o 

p 

B 

fd 
fd 
u 
P 

CD 

td 
o 

8 

Ol 
td 
td 
td 
01 
u 
u 
O 

fd 
01 
u 

CO 

td 

CD 

u 

CD 

01 

CD 
P 


(Q 

u 
p 
u 
fd 
u 
fd 
Ol 

P 
o 

p 
o 

CD 
fd 
td 

V 

P 
o 

fd 
CD 
O 

cn 

Ol 

fd 
fd 
fd 

01 
u 
u 
O 

fd 
o 
01 

CO 

P 

CD 
O 
CO 

cn 

CO 

cn 


m 

u 
fd 
u 
fd 

01 

u 
fd 

P 
u 
P 

CD 
O 

fd 
fd 
u 
P 
o 

fd 
CD 
U 
O 
O) 
fd 
fd 
fd 
cn 
u 
u 
CD 

u 

CD 
Ol 
CO 

Ol 

CO 

fd 

CO 

cn 


n 

cn 
P 
td 
P 
o 
td 
u 

P 

CJ 

P 

CD 
CD 
rd 
rd 
U 
P 
CD 

fd 

CD 

o 

CD 
fd 
fd 
fd 
Ol 

u 
u 

CD 

fd 

Ol 

td 

CO 

o 

CO 

cn 

CO 

o 

CO 

u 


CQ 

Ol 

o 
p 

Ol 
O) 

u 
u 

p 
o 

p 
o 
o 

fd 
fd 
u 
P 

CD 
fd 
CD 

CD 
01 
td 
fd 
td 
01 
u 
u 
CD 

fd 
01 
Ol 

CO 

rd 

CO 

rd 

CO 

rd 

CO 

O) 


CQ 

u 
01 
fd 
Ol 

P 
P 
rd 

P 

P 
CD 
CD 
fd 
fd 
u 
P 

CD 
fd 
CD 

CD 
01 
fd 
fd 
fd 
cn 
u 
u 
CD 

cn 

Ol 

fd 

CO 

u 

CO 

u 

CO 

P 

CO 
U 


fQ 

u 
p 
fd 
fd 
rd 
u 
u 

P 
O 

P 

o 
o 
td 
fd 
o 
P 
CD 
fd 
O 

o 

CD 
01 
td 
td 
td 

01 

u 
o 
CD 

01 

o 
td 

CD 

u 

CD 

01 

CQ 

01 

CO 

01 


fQ 

to 

P 

o 

Ol 
01 
u 
p 

5 

P 
CD 
CD 
td 
fd 
u 
P 
CD 
fd 
CD 
U 

o 

Dl 

fd 
fd 
fd 
01 

u 
u 

CD 

fd 
P 
u 

CD 

td 

CD 

u 

CO 

td 

CQ 

fd 


(Q 

U 

o 
fd 
u 
01 
fd 
td 

P 
o 

p 

CD 
CD 
fd 
fd 
u 
P 
O 
fd 
O 
o 

CD 
01 
td 
fd 
fd 
01 
u 
u 

CD 

Ol 
U 
P 

CD 
U 

CQ 

fd 

CQ 
O 
CD 

01 


(Q 

U 
P 
P 
P 

u 

01 

p 
o 

p 

8 

td 
td 
u 
P 
O 
fd 
O 
o 

CD 
01 
fd 
rd 
fd 
Ol 

U 
U 
CD 

td 
01 

CO 

td 

CO 

P 

CO 

o 

CO 

Ol 


(Q 

P 
U 
P 
P 
P 

u 
01 

P 
o 

p 

CD 
O 
fd 
fd 
u 
P 

CD 

fd 
O 

o 

C5 
Ol 
td 
td 
td 
cn 
u 
o 
CD 

fd 
Ol 
rd 

CO 

P 
to 
u 

CO 

01 

CO 

Ol 


p 
u 
Ol 

? 

td 
u 

6 

P 
CD 
CD 
fd 
fd 
u 
P 

CD 

fd 

CD 
O 

CD 
01 
td 
fd 
td 
01 
u 
u 
CD 

Ol 
U 

fd 
m 
rd 

CQ 

P 

CO 
U 
CQ 

td 


m 

u 
u 

Ol 

o 
fd 
fd 
P 

P 
CD 
CD 
rd 
td 

U 

P 
CD 
fd 

8 

CD 

cn 
rd 
td 
rd 
Ol 
u 
u 
O 

fd 
P 
fd 

CO 

u 

CO 

P 

CO 

u 

CQ 

fd 


(Q 

P 
fd 
u 
P 
u 
fd 

P 
CJ 

p 

CD 
CD 
td 
fd 
u 
P 
CD 
fd 

8 

CD 
01 
rd 
rd 
rd 
01 
O 
U 

a 

fd 
cn 

CD 

u 

CD 

(d 

CO 

u 

CO 

01 


PQ 

P 
U 

fd 
u 

rd 
01 

p 
o 

p 

8 

rd 
fd 
o 
P 
CD 
rd 
O 

8 

Ol 
td 
td 
td 
01 
u 
u 
CD 

fd 
u 

CO 

Ol 

CO 

P 

CD 
U 
CQ 

01 


PQ 

fd 
01 

u 
td 
u 
Ol 

P 

P 
o 

p 
o 
a 
fd 
fd 
u 
p 
o 

fd 
CD 
O 

o 

Ol 

fd 
fd 
td 

CD 

u 
u 

CD 

01 
Ol 
td 

CO 

O) 

CO 

01 

CO 

P 
m 
u 


PQ 

U 

u 
u 
p 
u 
p 

s 

p 

CD 
CD 
fd 
fd 
o 
P 

fd 

CD 

o 

01 
fd 
td 
fd 
Ol 
u 
o 
CD 

01 
Ol 

CO 

P 

CQ 

fd 

CO 

p 

CQ 
U 


PQ 

Ol 

u 
u 
u 
p 
u 
p 

p 

8 

fd 
rd 
u 

p 

O 
td 

8 

CD 

cn 
fd 
fd 
td 
cn 
u 
u 
CD 

Ol 

cn 
p 

CO 

td 

CO 

p 

CO 

u 

CO 

fd 


PQ 

P 

td 
P 
u 
fd 
u 

P 
o 

p 

CD 
C5 

td 
td 
u 
P 

CD 
fd 
CD 

8 

01 
fd 
fd 
Id 
cn 
u 
u 

CD 

td 
01 

CD 

rd 

CO 

O 

CO 

01 

CO 

u 


PQ 

L) 

fd 
u 
u 
fd 
Ol 
fd 

P 
O 

P 
CD 
CD 

fd 
td 
u 
P 

CD 
fd 
CD 

8 

01 
fd 
fd 
fd 
Ol 
u 
u 
o 

01 
u 
u 
tn 
P 

CQ 

p 

CQ 

Ol 

CD 

cn 


PQ 

cn 
u 
u 
p 
p 
fd 
rd 

a 

p 

CD 
CD 
td 
fd 
o 
p 

CD 
fd 
CD 
O 
CD 
Ol 

fd 
fd 

rd 
01 
o 
u 
CD 

01 
01 
P 

CO 

u 

CD 
U 

CD 
P 

CO 

Ol 


RPI# 


15364 


17501 


17558 


17559 


17560 


17561 


1 18012 1 


18744 


18745 


18746 


18747 


18748 


18749 


18750 


18751 


18752 


1 18753 


18754 


18755 


18756 


18757 


18758 


18759 


18760 


18761 


18762 


18763 


18764 


18765 


18766 




7148 


7149 


7148 


7148 


7148 


7148 


1 7148 


7150 


7151 1 


7152 


7153 


7154 


7155 


7156 


7157 


7158 


7159 


7160 


7161 


1 7162 


7163 


7164 


7165 


7166 


7167 


7168 


7169 


7170 


7171 


7172 


Target 


GGGUCCU U UCUUGGA 


AGACCGUGCAUCAUGAGCAC 


GGGUCCU U UCUUGGA 


GGGUCCU U UCUUGGA 


GGGUCCU U UCUUGGA 


GGGUCCU U UCUUGGA 


1 GGGUCCU U UCUUGGA 


GCGUCUA G CCAUGGC 


AGUAUGA G UGUCGUG 


UAUGAGU G UCGUGCA 


GAGUGUC G UGCAGCC 


GUGUCGU G CAGCCUC 


CAUAGUG G UCUGCGG 


CGACCGG G UCCUUUC 


j GCUCAAU G CCUGGAG 


GAUUUGG G CGUGCCC 


1 UAGCCGA G UAGUGUU 


GGUGCUU G CGAGUGC 


GAAAGC G UCUAGC 


AGAAAGC G UCUAGCC 


AGCCAUG G CGUUAGU 


GGCGUUA G UAUGAGU 


AUGAGU G UCGUGC 


AGUGUC G UGCAGC 


UCGUGCA G CCUCCAG 


GGGAGA G CCAUAG 


CGGGAGA G CCAUAGU 


AUAGUG G UCUGCG 


GUGGUCU G CGGAACC 


CGGAAUU G CCAGGAC 




HCV+ 


HCV+ 


HCV+ 


HCV+ 


HCV+ 


HCV+ 


HCV+ 1 


HCV+ 


HCV+ 


HCV+ 


HCV+ 


HCV+ 


1 HCV+ 


i HCV+ 


; HCV+ 


1 HCV+ 


1 HCV+ 


HCV+ 


HCV+ 


HCV+ 


HCV+ 


HCV+ 


HCV+ 


HCV+ 


HCV+ 


HCV+ 


HCV+ 


HCV+ 


HCV+ 


HCV+ j 


a> o 


IT) 

as 




tn 

r-i 


tn 
c\ 

r-i 


tn 
o\ 

rH 


in 
ch 

rH 


in 

rH 


CM 

CO 


o 
o 

rH 


CM 
O 
rH 


tn 
o 

rH 


o 

rH 


rH 


o 
a\ 

rH 


rH 
CM 


rH 

ro 
CM 


CO 

tn 

CM 


o 
ro 


r- 


r- 
r- 


00 
00 


^ 
as 


CM 
O 


in 
o 


o 

r-i 


r- 
ro 


ro 




o 
tn 


vo 



or) 
P 

O 

o 
o 

I 

On 

ri 
o 
PQ 

OQ 







(L) 


<D 








(L> 




0) 


0) 












<u 




0) 










(U 

1, 














OJ 






CL) 


<U 


N 


1 


1 


N 


1 


1 


1 


1 


1 


1 




1 


1 


1 


1 


1 


1 


1 


1 




1 




1 




1 




1 


1 




1 


1. 

N 


1 




Eh 


1. 

Eh 


















a 








a 






c 










>-t 








a 








c 


G 




G 






C 


















-H 








-H 






•H 
















-H 


-rH 




•rH 


-rH 


•rH 


•rH 


•rH 


-rH 


•rH 


•H 


-rH 












N 


N 


















tsi 








CM 




"fO 










N 




N 




IS] 


bQ 










CD 


o> 






CN 


ro 




in 


VX) 




00 


ON 


O 


1 — 1 


CN 


ro 




in 


VD 




CO 


ON 


O 


rH 


CN 


ro 




in 


VO 




CO 


CJN 


O 


rH 


rri 
















ro 








ro 






"Si* 
















LO 


in 


in 


in 


in 


in 


in 


LO 


LO 


un 


VO 


VD 


Oi 


rT\ 

cr\ 




~J 




CJi 


C7S 




o\ 


rt\ 
Cn 






o\ 




ON 


(J\ 


o\ 


ON 


ON 


ON 


ON 


ON 


On 


ON 


CTN 


CJN 


CJN 


C3N 


ON 


<y\ 


CJN 


CJN 


CJN 


CJN 


CJN 


















in 








in 




LO 


in 


LO 


in 


in 


LD 


in 


in 


in 


LO 


in 


LO 


in 


in 


in 


LO 


in 


in 


in 


in 


LO 


_j 


_j 








_j 


_J 




rH 








rH 




•"^ 


rH 


rH 


rH 


rH 


1 — i 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


iH 


rH 


n 




n 




m 








PQ 


PQ 


PQ 


PQ 


PQ 




PQ 


PQ 










PQ 










PQ 










PQ 










CQ 






m 




















n 








CQ 


PQ 


PQ 


PQ 




PQ 


PQ 


PQ 


CQ 




PQ 


PQ 


PQ 


PQ 


CQ 


PQ 


PQ 


PQ 






^3 




u 




u 


fd 


p 


CD 


fd 


fd 


P 




P 


fd 










cn 






U 


CD 








V 


cn 


cn 




p 


fd 


fd 


fd 


o 


cn 


u 


u 


fd 


p 


P 


cn 


CD 


CD 


U 


CD 


cn 


U 


fd 


cn 


fd 


u 


u 


cn 


P 


CD 


CD 


p 


rd 


u 


u 


P 


fd 


fd 


U 


o 


u 


u 


u 


u 


fd 


u 


P 


P 


cn 


cn 


fd 


P 


u 


cn 


P 


P 


fd 


u 


u 


u 


p 


u 


fd 


fd 


CJ 


u 


CJ 


CJ 


CJ 


CJ 


01 


u 


u 


cn 


fd 


fd 


fd 


u 


CD 


fd 


fd 


fd 


u 


fd 


fd 


fd 


O 


fd 


cn 


fd 


fd 


P 


fd 


fd 


u 


p 


p 


cn 


fd 


P 


p 


rd 


U 


CD 


fd 


m 


cn 


cn 


cn 


P 


fd 


fd 


o 


cn 


o 


P 


P 


u 


P 


P 


cn 


P 


cn 


P 


u 


u 


fd 


CD 


o 


rd 


cn 


p 


p 


fd 


o 


u 


p 


u 


CD 




u 


fd 


fd 


o 


u 


u 


u 


fd 


fd 


fd 


cn 


u 


u 


cn 


CD 


P 


P 


fd 


fd 


u 


u 


u 


u 


CD 


cn 


cn 


fd 


p 


u 


fd 


rd 


u 


fd 


fd 


CD 


u 








(d 


u 


u 


cn 


fd 


a 


fd 


u 


fd 


fd 


fd 


cn 


P 


P 


u 


CD 


cn 


p 


rd 


p 


fd 


u 


fd 


fd 


CJ 


p 


P 


fd 


CD 


fd 


fd 


p 




^3 




P 


P 


p 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


p 


P 


P 


P 


p 


p 


P 


P 


p 


P 


p 


p 


p 


p 


P 


P 




o 


O 


u 


o 


O 


o 


KJ 


O 


o 


O 


o 


U 


o 


o 




o 


o 


o 


o 


o 


o 






c» 


o 


o 


o 


u 


u 


CJ 


o 


o 


o 


o 


:3 


:3 










p 








P 


p 


P 


p 




P 


p 


p 








P 


P 


p 


p 


p 




p 


p 




P 


p 


P 


p 


p 


o 


o 




o 


o 


o 


CD 


O 




o 


CD 


CD 


CD 


CD 




CD 


o 


CD 




V_/ 


w 


o 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 




o 


o 


o 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


O 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


O 


CD 


8 


fd 


fd 


fd 


fd 


(d 


fd 


fd 


fd 


fC 


J 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


rd 


fd 


fd 


fd 


fd 


rd 


rd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


rd 


fd 


fd 


rd 


fd 


rd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


u 


u 


u 


U 


u 


u 


u 


u 


u 


u 


u 


u 


u 


u 


o 


u 


u 


u 


a 


o 


u 


u 


O 


u 


u 


U 


u 


U 


U 


u 


u 


u 


u 


o 


(J 




;3 


P 




P 


P 


P 


P 


P 


P 


P 


P 


3 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


p 


p 


P 


P 


P 


P 


p 


p 


p 


p 


p 


p 


o 


o 


a 


CD 


O 


O 


CD 


CD 


CD 


CD 


CD 


CD 




a 


O 


CD 


CD 


CD 


CD 


a 


CD 


o 


CD 


CD 


CD 


CD 


CD 


O 


CD 


CD 


CD 


CD 


CD 


CD 


O 




fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


(d 


fd 


rd 


fd 


fd 


fd 


(d 


fd 


fd 


rd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


p 


O 


o 


CD 


CD 


CD 


a 


CD 


a 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


o 


CD 


a 
o 


CD 


CD 


CD 


CD 


CD 


CD 


o 




o 


O 




O 


o 


O 


u 


O 


O 


O 




KJ 


O 






O 


O 






o 


O 


O 


O 






U 


O 


O 


o 


o 


O 






o 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


o 


O 


o 


O 


CD 




1 


o 


o 


o 


CD 


CD 


a 


o 


o 


CD 


CD 


CD 


o 


a 


o 


o 


CD 


CD 


CD 


CD 


cn 


Dl 


cn 


CD 


CD 


cn 


cn 


cn 


cn 


cn 


cn 


cn 


cn 


cn 


cn 


cn 


cn 


cn 


cn 


CD 


CD 


cn 


cn 


cn 


cn 


CD 


CD 


CD 


CD 


cn 


CD 


cn 


cn 


CD 


cn 


m 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


(d 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


rd 


fd 


fd 


fd 


fd 


fd 


fd 


rd 


fd 


fd 


fd 


(d 


fd 


fd 


rd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


(d 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


rd 


fd 


fd 


fd 


m 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


rd 


fd 


fd 


rd 


fd 


fd 


fd 


fd 


fd 


fd 


rd 


fd 


fd 


fd 


cn 


cn 


cn 


cn 


cn 


cn 


OD 


cn 


cn 


CD 


cn 


cn 


cn 


cn 


CD 


cn 


CD 


cn 


cn 


cn 


CD 


CD 


cn 


cn 


CD 


cn 


cn 


CD 


CD 


cn 


cn 


CD 


cn 


CD 


cn 


u 


u 


u 


o 


u 


u 


u 


u 


u 


u 


u 


u 


u 


u 


u 


u 


u 


u 


V 


u 


U 


U 


u 


u 


u 


u 


u 


u 


u 


u 


u 


CJ 


u 


u 


u 


u 


u 


u 


u 


u 


u 


u 


u 


u 


u 


u 


D 


u 


u 


u 


u 


u 


u 


u 


u 


u 


u 


u 


u 


u 


u 


u 


CJ 


u 


u 


u 


U 


u 


u 


u 


o 


u 


O 


CD 


O 


a 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


O 


O 


O 


O 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


O 


CD 


CD 


CD 


CD 


fd 


cn 


cn 


fd 


fd 


fd 


fd 


cn 


fd 


fd 


CD 


fd 


cn 


fd 


fd 


CD 


CD 


CD 


cn 


fd 


fd 


rd 




CD 


cn 


fd 


CD 


cn 


CD 


fd 


fd 


rd 


cn 


fd 


cn 






cn 


P 


fd 


CD 


CD 


u 


u 


P 


CD 


u 


fd 


CD 


CD 


p 


u 


cn 


u 


fd 


fd 


U 


P 


cn 


u 


u 


cn 


cn 


u 


u 


u 


fd 


u 


u 


cn 


CQ 


CQ 


u 


CQ 


u 


CO 


u 


p 


u 


cn 


fd 


cn 


fd 


03 


(d 


u 


03 


03 


03 


03 


P 


03 


03 


03 


CQ 


P 


03 


03 


03 


03 


rd 


CO 


03 


03 


03 


cn 


u 


CO 


u 


CO 


u 


CQ 


CO 


CO 


CO 


CQ 


03 


CQ 


fd 


03 




03 


fd 


P 


fd 


P 


03 


fd 


U 


fd 


u 


03 


P 


fd 


fd 


fd 


03 


u 


P 


u 


fd 


CQ 


CQ 




CQ 


u 


CO 


cn 


p 


fd 


fd 


u 


fd 


o 


03 


fd 


p 


03 


03 


03 


03 


U 


03 


03 


03 


03 


U 


03 


03 


03 


03 


rd 


03 


03 


01 


03 


(d 




CO 


fd 


CO 


CD 


CO 


CO 


CQ 


CO 


CQ 


CO 


03 


fd 


03 




03 


cn 


fd 


fd 


O 


03 


cn 


cn 


cn 


p 


03 


U 


o 


u 


fd 


03 


u 


P 


m 


u 


CQ 


03 


u 


CQ 


u 


CO 


o 


p 


P 


u 


p 


fd 


cn 


03 


cn 


p 


03 


03 


03 


03 


fd 


03 


03 


03 


03 


fd 


03 


03 


03 


03 


U 


03 


03 


03 


03 


fd 


U 


CQ 


u 


CO 


u 


CQ 


CO 


CQ 


cn 


CQ 


CO 


03 


cn 


03 




03 


(d 


u 


p 


fd 


03 


u 


cn 


cn 


p 


03 


U 


u 


cn 


o 


03 


u 


P 


p 


P 


CO 


CQ 


fd 


CQ 


fd 


CO 


P 


u 


cn 


cn 


fd 


u 


u 


03 


p 


p 


03 


03 


03 


03 


P 


03 


03 


03 


03 


P 


03 


03 


03 


03 


CJ 


03 


03 


03 


03 


Jd 


fd 


CO 


fd 


CO 


P 


CQ 


CO 


CO 


CO 


CQ 


03 


03 


p 


03 




03 


p 


u 


u 


P 


03 


fd 


rd 


p 


CD 


03 


P 


p 


CD 


o 


03 


fd 


U 


CD 


fd 










cn 




P 


u 


fd 


CD 


p 


CD 


P 




cn 


o 










fd 








cn 








U 




00 




o 


T-i 


(N 


ro 




in 


KD 


l> 


CO 


o\ 


o 


rH 


CN 


ro 




in 


VO 




CO 


ON 


o 


rH 


CM 


ro 




in 


VD 


I> 


CO 


CJN 


o 


rH 


vo 


vo 




l> 










r- 




r» 










CO 


00 


CO 


CO 


CO 


CO 


CO 


00 


CO 


CO 


ON 


ON 


CJN 


ON 


Ch 


ON 


ON 


CJN 


CJN 


CT\ 


O 


O 




r- 












I> 


r- 














r- 














r- 






r- 
















l> 




O 


CO 


CO 


00 


CO 


00 


00 


CO 




00 


co 


CO 


00 


00 


00 


00 


00 


GO 


CO 


00 


CO 


00 


00 


CO 


CO 


00 


00 


CO 


oo 


GO 




00 


OO 


00 


CO 


00 


00 


00 


















r- 


1 
















T- 


























3 














1 — 1 


ro 




in 






00 


CF\ 


o 




1 


CM 


ro 




in 


vx> 


r-- 


00 


CTi 


O 


rH 


CN 


ro 




in 


VD 




CO 


ON 


o 


rH 


CN 


ro 


*^ 


in 


VD 














r- 


t> 


CO 


00 


00 


CO 


00 


00 


CO 


CO 


CO 


CO 


ON 


ON 


ON 


CTi 


ON 


CTN 


CJN 


CJN 


C3N 


ON 


o 


o 


o 


o 


o 


o 


o 


o 








rH 


rH 


i-H 


rH 


rH 






rH 


rH 


rH 








rH 






rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


t— 1 


CN 


CN 


CN 


CN 


CN 


CM 


CM 


CN 










r-- 






1"- 










I> 










r- 








r- 






























r-- 












U 






CD 






CJ 




O 


< 






CJ 


e 


) 






























CD 
CD 


















P 


^ 


^ 

CD 


g 






U 


i 


CD 


CD 


< 


< 






< 






< 




p 


P 


< 


CJ 




< 


< 


U 


CD 


P 


CD 


CJ 


D 




S3 




CD 


CD 


CD 








CD 




B 


U 


CJ 


U 








CD 


< 


P 




O 


CJ 


CJ 


P 


o 


CD 


CJ 


O 


CD 


CD 






g 


?5 






^ 


U 


CJ 








B 






CD 










o 


p 






i 


a 


O 


CJ 




CD 


O 


CD 


CD 




P 


CD 




g 






o 


CD 




CD 


CD 


CD 


<c 

CD 








CJ 
CD 
















< 




< 




P 


S2 


p 


CD 


?s 


< 


P 


P 


p 


5 


CD 




CD 


P 




U 








CJ 


CD 


g 


CJ 






CJ 


CJ 


< 




o 


CJ 


O 


P 


p 


CD 


f{ 


CJ 


CD 


O 


CJ 


CJ 


CD 






CD 


CD 


CJ 




o 


u 


!=) 




tp 


D 


CJ 








CJ 


D 


CJ 


D 




C 


) 


u 


CJ 


CJ 






P 


CJ 


CJ 


U 


P 


u 


u 


CJ 


P 


P 




a 


P 


u 


O 


o 


CD 


CD 


CD 


CD 


O 


o 


CD 


CD 


o 


CD 


O 


CD 


CD 


CD 


CD 


o 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


\JJ 






I-/ 


V_J 


CD 


CD 


CD 


CD 


CD 


O 


< 


< 


< 


D 


O 


CD 


CJ 






CD 


ID 


CD 










U 






CD 


u 




< 


P 


< 


13 


CD 






CD 


<C 


rf! 




CJ 




P 


O 


p 


3 


3 


CD 


CD 


CD 










CJ 


CD 






CJ 










3 




CD 


CD 


3 


CD 


u 


o 


CJ 




< 


CD 


P 


P 


CD 






rj 


U 


o 


U 


O 


g 


B 




CD 








g 








g 




















CJ 


CD 


P 


CJ 




§ 


8 




i 


5 






U 


CD 


CJ 








CD 






i 












g 








p 


U 


i 


i 




P 


P 


CD 




U 










U 


g 












B 


S 


CD 


CU 














CJ 


CJ 






6 


CD 


u 


S 


6 




CD 


O 




< 


CD 


P 




CD 


CD 






o 






U 


U 
















CC 




CD 






< 










CJ 


CD 






g 


P 


CJ 


B 


CD 


CD 


u 




CJ 


U 




s 


CD 


g 






< 




CD 




CD 




















|— ■ 


> 




















CD 








CJ 








+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 




H- 


+ 


H- 


+ 




+ 


+ 


4 




H- 


+ 


+ 


H- 


+ 


+ 


+ 


+ 


H- 


H- 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 






> 


b 




> 






B 




> 


t 




B 






















































u 






CJ 




















B 


B 


e 




B 


B 


B 


B 


B 


B 


B 


B 


B 


B 


B 


B 


B 


B 


B 


B 


B 


B 


B 


























X 


































K 












W 


o 


ro 


ro 


00 


m 


00 


00 


iH 


m 






rH 


rH 


ro 


o 














o 


o 


r- 


o 


o 


C3N 


vo 




rH 


rH 


rH 


ro 


rH 


ro 


rH 


a* 


in 


in 


IT) 


U5 


vr> 


V£> 


r- 


CO 


CO 


ON 


O 


O 






o 

VD 


00 
VD 


in 


CM 


00 


o 

ON 


ON 


o 


o 


rH 


in 


in 


r- 


rH 


ro 


VD 


VD 


VD 


r- 


CO 


CJN 




CN 




CN 


CN 


CN 


CM 


CN 


CN 




CM 


ro 


m 










r- 


CO 


CD 






rH 


rH 


iH 


rH 


rH 


rH 


CM 


CN 


CN 


CM 


CN 


CN 


CN 


CN 



S 

o 
o 

t 

o\ 
o 





(U 


(D 


(1> 


0) 


(U 






0) 

1, 


OJ 


(L> 


CU 

I 






<U 


CD 

1. 








<U 




1 


1 


1 


1 


1 


1 


1 


1 


N 


1 


1 






1 


1 






1 


1 


1, 


1 




























>-i 


>-t 






a 






d 


















-H 
















































INI 


CsJ 




CSJ 


CsJ 


iNJ 


INI 




tS4 


N 


CN 


CO 










CO 


CTv 


O 


rH 


CN 


m 




in 


VD 




CO 


CT\ 


o 


rH 


CN 


















I> 










r~ 


£ — 






r~ 


00 


CO 


00 


G\ 






CJl 


CA 








CTN 


o\ 




Ch 








o\ 




(T\ 


<J\ 


CT\ 


<T\ 


LO 


lO 


LO 


"1 




in 


in 


in 


in 


in 


m 


in 


in 


m 


in 


in 


LO 


in 


Lfl 


in 


in 




' ' 


tH 


iH 


rH 


iH 






rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 








n 


0 




m 










n 








PQ 


















m 










m 


n 


CQ 




PQ 








m 


m 


PQ 


m 












cn 


U 




o 










p 




Ol 




Ol 






p 




U 


cn 


cn 


01 


o 


cn 


cn 


Ol 


u 


u 


U 


01 


U 


U 


01 


01 


u 


CJ 


CJ 


fd 


:i 


fd 


u 


u 


7i 


Ol 


u 


u 


fd 


01 


cn 


P 


o 


P 


p 


u 


fd 


p 


CJ 


o 


P 


u 


u 


u 


u 


u 


01 




u 


fd 


u 


01 


P 


u 


CJ 


u 


P 


fd 


fd 


fd 


fd 


o 


u 


cn 


u 


u 








fd 


cn 


fd 


p 


Ol 


fd 


P 


p 


p 


u 


p 


01 


01 


p 


u 


fd 




^ 




fd 




o 




fd 


fd 


01 


u 


01 


cn 


P 


fd 


u 


fd 


fd 


Ol 


nJ 


fd 


u 








u 




01 




p 


u 


P 


fd 


fd 


u 


u 


u 


0> 


01 


01 


^3 


:i 


^3 




P 


;3 


:3 


:3 


;3 




P 


p 


P 


P 


P 


p 


P 


P 


P 


P 


p 


O 


o 


O 


o 


O 


O 


O 


O 


o 


o 




o 


o 


u 


u 


o 


u 


o 


o 


o 


o 


:3 


:3 


:3 




5 
























p 


P 


p 






o 






CD 








CD 


CD 


o 








C_/ 






CD 


CD 


CD 


CJ 


CJ 


o 


o 


CD 


CD 


CD 


o 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


OJ 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


(d 


fd 


fd 


fd 


fd 


(d 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


u 


u 


u 


o 


u 


u 




u 


u 


u 


u 


o 


o 


u 


u 


u 


u 


u 


u 


o 


u 


:i 


;3 


^3 


^3 




:3 






:3 


P 


P 


P 


P 


P 


P 


P 


P 


P 


p 


P 


P 


o 


o 


CD 


CD 


CD 


O 


O 


CD 


CD 


CD 


CD 


CD 


O 


CD 


O 


CD 


CD 


CD 


o 


CD 


CD 


(d 


fd 


fd 


fd 


fd 


(d 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


P 


O 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


a 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


u 




O 








O 


O 








CJ 


u 


O 


U 


O 


O 






CJ 


O 


o 


o 


o 


o 


CD 


CD 


CD 


CD 


CD 




1 


CD 


CD 


o 


CD 


CD 


CD 


CD 


o 


o 


CD 


CD 


CD 


cn 


cn 


cn 


cn 


01 


Ol 


01 


Ol 


Ol 


Ol 


cn 


Ol 


Ol 


01 


cn 


01 


Ol 


Ol 


Ol 


CD 


CD 


(d 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fO 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


rd 


tc 


J 


fd 


fd 


fd 


fd 


fd 


m 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


cn 


cn 


cn 


cn 


cn 


Ol 


01 


01 


01 


01 


01 


Ol 


Ol 


Ol 


Ol 


01 


01 


01 


01 


Ol 


01 


u 


u 


u 


u 


u 


u 


u 


U 


u 


u 


o 


o 


o 


o 


o 


u 


u 


u 


u 


o 


o 


u 


o 


u 


u 


u 


u 


u 


U 


o 


u 


u 


u 


u 


u 


CJ 


u 


u 


u 


u 


u 


u 


O 


O 


CD 


CD 


CD 


CD 


CD 


O 


CD 


O 


O 


CD 


CD 


CD 


CD 


CD 


O 


O 


O 


CD 


CD 


01 


cn 


fd 


fd 


01 


fd 


Ol 


rd 


Ol 


fd 


fd 


fd 


fd 


01 


Ol 


o> 


fd 


fd 


fd 


fd 


fd 


fd 


u 


tji 


01 


u 


o 


Ol 


:^ 




P 


u 


CJ 


P 


fd 


fd 


01 


P 


CJ 


P 


p 


u 


CO 


CQ 


CQ 


fd 


fd 


CQ 


(d 


CO 




CQ 


CQ 


u 


CQ 


01 


CQ 


P 


CQ 


CQ 


CQ 


CQ 


u 


CQ 


fd 




fd 


cn 


CQ 


u 


cn 


cn 


o 


fd 


cn 


P 


cn 


P 


m 


fd 


Ol 


cn 


U 


cn 


01 


CO 


CO 


CQ 


01 


Ol 


CQ 


fd 


CO 


CQ 


m 


(d 


CQ 


P 


cn 


CJ 


CO 


CQ 


CQ 


CQ 


P 


CQ 


u 


u 


01 


CQ 


CQ 


fd 


CQ 


13 


P 


u 


CO 


U 


cn 


U 


CQ 


fd 


fd 


fd 


P 


CQ 


p 


CD 


CO 


CQ 


u 


fd 


CQ 


u 


CD 


CQ 


CQ 


CD 


CQ 


cn 


CQ 


Dl 


CO 


cn 


CQ 


CQ 


cn 


CQ 


cn 


fd 


u 


CQ 




Ol 


CQ 


cn 




P 


cn 


fd 


CO 


cn 


CQ 


u 


u 


fd 


01 


CQ 


01 




CD 


CQ 


fd 




CQ 


fd 


CO 


cn 


CQ 


fd 


CQ 


01 


CQ 


cn 


tn 


CQ 


CQ 


CO 


cn 


CQ 


U 


u 


fd 


CQ 


CQ 


<d 


CO 


cn 




U 


CQ 


P 


CO 




CQ 


fd 


01 


u 


01 


CQ 


O) 








:3 


U 




u 










o 




U 




u 






u 




ro 




in 


vo 




00 




c 


> 


rH 


CN 


CO 




in 






CO 


cr» 


o 


rH 




o 


o 


o 


o 


O 


o 


o 


o 




i 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


CN 


CN 




CD 


00 


GO 


00 


00 


00 


CO 


00 


00 


00 


CO 


00 


CO 


CO 


oo 


CO 


00 


OO 


CO 


00 


OO 


CO 


CO 


00 


CO 


CO 


00 


00 


00 


00 


00 


CO 


00 


00 


CO 


00 


CO 


CO 


00 


CO 


OO 


OO 




















i 


























CO 


o\ 


o 


rH 


CN 


CO 




in 


»^ 


r- 


CO 


(Ti 


O 


rH 


CN 


ro 




in 




[> 


OO 


o 


o 


iH 


,H 


iH 


iH 




iH 




t 


rH 


rH 


rH 


CN 




CN 


CN 


CN 


CN 


CN 




CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 




CN 


CN 


CN 


CN 


CN 


CN 


CN 


OJ 


r- 






C^ 








r-- 


















E> 




r-- 


r~ 














CD 














O 




o 




CD 










CD 




O 






^ 


^ 


p 




O 












u 


u 


CJ 


HJ 


a 


CD 


u 


a 




U 


D 


CD 


CD 






CD 


a 






< 


a 




u 


CJ 


CJ 


CD 


O 


a 


CJ 


CJ 
< 




S5 


u 


O 


U 


^ 
















< 










< 


< 






D 




!3 


CD 






C 
















5 


U 


CJ 




CD 


u 






C^ 


u 


O 


CD 


CJ 




rf 






CD 


O 




tp 




CJ 










CD 




o 


D 




CJ 


!=> 


o 




C> 


■ 




tD 


;d 




CJ 


CJ 


CJ 




D 


D 




IP 


CD 


o 


O 


CD 


CD 


CD 


CD 


O 


O 


CD 


CD 


CD 


CD 


CD 


o 


CD 


O 


CD 


o 


CD 


CD 






CD 


CD 




<C 


CD 


< 






< 


CD 


< 






CD 


CD 


CD 


CJ 


CJ 


CJ 


O 






< 




S 




S 








3 


CJ 


5 








ID 


CD 


ID 




CJ 






8 






6 




g 


g 






6 


U 


B 








CD 




CJ 


CJ 


< 


1 


















a 


























8 


CD 


CD 


6 


CJ 


CD 


CD 






CJ 


O 




CD 


< 




CD 








CD 










O 




O 


O 


O 




CD 


CD 


CD 


U 


CD 




CJ 


CJ 


CD 




CD 










O 






CD 










< 




U 














< 




+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 




H- 


+ 


+ 


H- 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


H* 




> 


> 








B 


































u 














B 




B 


B 


B 


B 


B 


B 


B 


B 


B 


B 


B 


B 














K 












K 














K 






ro 






m 


in 




00 


n 






ro 


a\ 


ro 




cr» 


CO 


VD 


rH 


CO 


00 


in 


o 


o 


CN 


CN 








vo 


00 






in 


VD 








00 


O 


CN 


CN 


ro 


CO 


fo 


n 


m 




rH 


CN 


rH 






rH 


rH 


rH 


CN 


CN 


CN 


CN 


ro 


ro 


ro 


CO 



leaci 




(D 


QJ 


QJ 


OJ 


QJ 


QJ 


QJ 


QJ 


CO 


CO 


Ui 


cn 


CO 


CO 


03 


CD 


CO 


C 


a 


C 


C 


c 




c 




C 


u 


<u 


(U 


<u 


QJ 


OJ 


QJ 


QJ 


QJ 


QJ 


1 


CQ 


CD 


CQ 


03 


03 


03 


CQ 


03 


03 


-H 


-H 


-H 


-rH 


-H 


-H 


•H 


-H 


-H 




4-> 


4-) 


4J 


4-> 


4-) 


4-) 


4J 


4-) 


4J 


fd 


g 




g 


g 


g 


g 


g 


g 


g 








< 


< 










< 




CO 


cr> 


O 


rH 


CN 


ro 




in 


vo 


CO 


OO 


00 


cy\ 




CT\ 


CTv 




(T\ 


CA 




o\ 


a\ 


CT\ 


cr\ 


a\ 


CTv 


cr\ 


CA 


CA 


in 


Lfl 


in 


LD 


in 


in 


Ln 


in 


LD 


Ln 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


n 


CD 


P 


U 


fd 


u 


01 


CD 


U 


P 


CQ 


cn 


cn 


03 


03 


03 


01 


03 


03 


lac 


fd 


01 


p 


u 


fd 


o 


01 


CD 


U 


CQ 


cn 


cn 


03 


cn 


03 


03 


03 


03 


P 


fd 


01 


P 


O 


fd 


u 


CD 


Ol 




CQ 


cn 


m 


03 


03 


03 


01 


03 


01 


p 
u 


U 


p 


fd 


01 


p 


o 


fd 


U 


CD 


u 


CQ 


CD 


cn 


03 


03 


03 


03 


03 


03 


CJ 


U 


P 


fd 


O) 


P 


u 


(d 


U 




CD 


cn 


CQ 


03 


03 


03 


03 


03 


03 


:Gaa 


U 


u 


U 


P 


fd 


CD 


p 


U 


fd 


CQ 


cn 


CQ 


03 


CQ 


03 


03 


03 


03 


CD 


u 


U 


U 


p 


fd 


01 


P 


U 


CO 


CQ 


CQ 


03 


cn 


03 


03 


03 


03 




fd 


01 


O 


U 


u 


P 


fd 


Ol 


P 


aaggc 


CD 


w 


CQ 


03 


03 


CD 


03 


03 


03 


P 


(d 


Ol 


U 


u 


U 


P 


fd 


01 


CO 


CO 


CQ 


03 


03 


03 


03 


03 


03 


p 


P 


fd 


01 


U 


CJ 


U 


P 


fd 




CO 


CO 


03 


03 


03 


03 


03 


03 


03 


iCaggccgi 


u 


p 


P 


fd 


01 


U 


D 


U 


P 


CO 


cn 


01 


03 


03 


03 


03 


03 


03 


p 


u 


p 


P 


fd 


Ol 


U 


U 


CJ 


CO 


CO 


w 


03 


cn 


CD 


03 


0) 


03 


fd 


P 


u 


P 


P 


td 


01 


U 


O 


CO 


CD 


03 


03 


03 


03 


03 


03 


03 


u 


fd 


P 


U 


p 


P 


fd 


cn 


CJ 


CO 


CO 


03 


CO 


03 


01 


03 


03 


03 


;^ 


u 


u 


fd 


P 


u 


p 


P 


fd 


Ol 








_ ^ 






r ^ 








p 






fd 






r-) 


M 






CO 


rn 






rn 






rn 








CJ 


cj'^ 




>-< 


cj'^ 


p 


P 




CQ 


CQ 


03 


03 


03 


03 


03 


01 


03 


p 
fd 

O) 

CO 

o 

CO 


CD 


CJ 




C) 


c> 


fd 




CJ 


P 


GQ 


CQ 


CO 


03 


03 


03 


03 


01 


03 


CD 


cn 


CJ 




C) 


C) 


fd 






cn 






















CD^ 




p'^ 


IJ^ 


CJ*^ 






cn 


w 


CO 


03 


03 


03 


03 


03 


03 


p 

CO 

fd 

CQ 


Cn 


P 


01 


Ol 


CJ 


P 


CJ 


CJ 


fd 


CQ 


CQ 


03 


CQ 


03 


03 


03 


03 


03 


Ol 


Ol 


P 


Ol 


01 


CJ 


P 


CJ 


CJ 




»^ 






>^ 




r ^ 






P 


-< 
.-> 


Oj 




l-> 


ui 




\J 




CJ 


<N 


CN 


ro 




in 


VD 




OO 


CA 


o 


rH 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


ro 


rH 


O 


O 


o 


o 


O 


O 


O 


O 


o 




CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


rH 


CN 


CN 


CN 


CN 


<N 


CN 


CN 


CN 


CN 


ro 


""^ 


in 


\D 




00 


cr» 


O 


rH 


CN 


ro 


ro 


ro 


ro 


ro 


ro 


ro 




«^ 




CN 


CNJ 


CN 


OJ 


CN 


CN 


CN 


CN 


CN 


CN 


O- 








o 








I> 


O- 








a 


6 


CJ 


CD 


CD 


u 










D 




6 


U 


CD 


CD 


CJ 




D 


i 








< 


U 


CD 


CD 




u 










CJ 




U 


CD 


1 


u 


CJ 


1 


i 


i 


ID 


6 


<; 


CJ 


< 


a 


u 












U 




CD 




a 


CJ 


U 




i 




t3 


6 


O 




CD 


U 


CJ 


u 






CD 




§ 








CJ 


CJ 


CJ 


s 




i 






i 






CJ 


CJ 


CJ 


i 






o 






i 




o 


CJ 










CJ 








ro 


O 




CJ 








CJ 






i 




u 


O 






§ 




CJ 








CD 


CJ 




u 


CJ 


§ 














! 


D 


u 




% 














CJ 


D 


CJ 




i 




CJ 




i 




CD 


U 


B 


u 




<: 




U 






CD 


CD 






CJ 


u 


§ 




CJ 


CD 


i 


UG 


GG 


GC 


cu 


B 


cc 


g 


AU 






o 




CD 


o 


CJ 


D 


u 


u 






CD 


CD 


D 


o 


CD 


o 


D 


u 


CJ 


r- 


r-- 


r- 


r- 




o 




r- 


r- 


CN 


CN 


OJ 


CN 




CN 


CN 


OJ 


CN 




CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 




CO 


o\ 


o 


.H 


CN 


ro 


^ 


in 


vo 




in 


in 


vo 


vo 


\D 


vo 


vo 


vo 


VO 


ro 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 





(U 


(U 


a> 


OJ 




<u 


<U 






<u 


CJ 


(U 




fU 


OJ 


OJ 


OJ 


OJ 


OJ 


0) 


0) 


OJ 


OJ 


OJ 


0) 


OJ 


OJ 


se 


OJ 


OJ 


OJ 


OJ 






Ui 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CQ 


CO 


CO 


CO 


to 


CO 


CO 


CQ 


to 


CO 


CO 


CO 


GO 


CO 


CO 


CO 


CO 


CO 


to 


CQ 


CO 


OJ 


OJ 


C 


c 






C 


c 




c 










c 




G 


c 


c 


G 


G 


G 


G 


G 


G 


G 


G 


G 


G 


G 


G 


G 


G 


G 


G 


<U 


(U 


Q> 


<u 


(D 


<D 


0) 


a) 


<u 


OJ 


0) 




<L) 


OJ 


(U 


(U 


OJ 


OJ 


OJ 


OJ 


OJ 


OJ 


OJ 


OJ 


OJ 


OJ 


OJ 


OJ 


OJ 


OJ 


0) 


<u 


OJ 


1. 


% 


UI 


CO 


CO 


CO 


CQ 


Ui 


CQ 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CQ 


CQ 


CO 


CO 


CO 


CO 


CQ 


CO 


CO 


CQ 


CO 


CO 


CO 


CO 


CO 


to 


CQ 


CO 


N 


N 


'H 


•H 


-H 


-H 


-H 


-rH 


-H 


-H 


-H 


-H 


-rH 


-rH 


-rH 


-rH 


-H 


-H 


-H 


-H 


-rH 


-H 


-rH 


-H 


-H 


-H 


-H 


■H 


-H 


-H 


-H 


-H 


-H 


-H 


•H 


0 


0 


Ant 


Ant 


Ant 


Ant 


Ant 


Ant 


Ant 


Ant 


Ant 


Ant 


Ant 


Ant 


4. 

I 




Ant 


Ant 


Ant 


Ant 


Ant 


Ant 


Ant 


Ant 


Ant 


Ant 


Ant 


Ant 


4-> 

G 

< 


Ant 


Ant 


Ant 


Ant 


Ant 


Ant 


Ant 


In 


In 




00 


cr\ 


o 




CN 


ro 




in 


vo 




CO 


o\ 


0 




CN 


ro 




in 


vo 




CO 


<y\ 




,—1 


CN 


ro 


^, 


in 


vo 






CT\ 


0 


rH 


<T\ 


a\ 


o\ 


o 


o 


O 


o 


o 


o 


o 


0 


0 


0 


rH 


rH 


iH 


rH 


rH 


rH 


rH 


fH 


rH 


rH 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


OJ 






ro 


ro 


a\ 


(j\ 


a\ 


o 


o 


O 


O 


o 


o 


o 


0 


0 


0 


0 


0 


0 


0 




0 




0 




0 


0 


0 


0 


0 








CD 






0 


0 


in 


IT) 


in 


VD 




VO 


vo 


VD 


vo 


vo 


vo 


vo 


VO 


vo 


VO 


VO 


vo 


VO 


VO 


VO 


vo 


vo 


vo 


vo 


vo 


vo 


vo 


vo 


vo 


vo 


vo 


vo 




vo 


vo 

rH 


fH 


rH 


rH 


iH 


iH 


rH 


tH 


1— 1 


I— 1 


rH 


rH 


rH 


rH 


r— 1 


T-H 


rH 


rH 


rH 


rH 


rH 


rH 


r-i 


rH 


r-l 


rH 


rH 








tH 








rH 


nJ 


cn 


u 


13 


cn 




cn 


fd 


fd 


(d 


cn 


01 


p 


u 


u 


01 


P 


Ol 


fd 


01 


CJ 


p 


fd 


CJ 


p 


01 


Ol 


CJ 


CJ 




CJ 




Q 






tn 


CO 


CO 


CO 


CQ 


CQ 


CO 


CO 


CO 


CO 


CO 


CO 




CO 


CQ 


CO 


CO 


CQ 


CO 


CO 


CO 


CQ 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CQ 


CO 


CQ 


to 


CQ 


m 


CQ 






cn 


o 




cn 




cn 


fd 


fd 


fd 


01 


cn 




u 


u 


Ol 


P 


01 


fd 


01 






fd 


u 


p 


01 


01 


CJ 


CJ 




u 




ra 


CO 


CO 


ra 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 




CO 


CQ 


CO 


CO 


CO 


CO 


CO 


CO 


CQ 


to 


to 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CQ 


to 


:cg 




u 




nj 


cn 


u 




O) 


;3 


01 


fd 


fd 


fd 


cn 


cn 


P 


CJ 




01 


:3 


01 


fd 


cn 


fd 


p 


fd 


CJ 




Cn 


(J) 




Q 


p 




u 
p 


ro 


CO 


CO 


CO 


CO 


CQ 


CO 


CO 


CO 


CO 


CO 


CO 




CO 


to 


CO 


CO 


CO 


CO 


CO 


CO 


CQ 


to 


CO 


CO 


CO 


to 


CO 


CO 


CO 


CO 


to 


CO 


CQ 


cn 


u 


^3 


(TJ 




U 


^3 


cn 


:3 


cn 


fd 


fd 


fd 


01 


01 


P 


CJ 


tj 


01 




cn 


p 


01 


fd 




fd 


0 


p 


01 


01 




(J 




VJ 


:uac 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CQ 


CO 




CO 


CO 


UI 


cn 


CO 


CQ 


CO 


Ui 


CO 


CO 


CO 


CQ 


CQ 


to 


CO 


CO 


CO 


CO 


to 


CO 


CO 


p 
p 


m 


cn 


u 






01 


u 




01 


:i 


Oi 


fd 


fd 


fd 


cn 


cn 


P 


u 


CJ 


01 




CJ 




01 


fd 


p 


fd 


CJ 




01 


Ol 


{J 




CO 


CO 


CO 


CO 


CQ 


CO 


CO 


CO 


CO 


Ui 


CO 


CO 




CO 


CO 


m 


CO 


CO 


to 


CO 


CQ 


CO 


CO 


CO 


CQ 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


Ui 


CO 


HH 


1 — 1 


u 


cn 


cn 


u 




fd 


Oi 


u 




01 


p 


01 


fd 


fd 


fd 


cn 


cn 


p 


u 


U 


01 


01 


u 


p 


01 


fd 


p 


rd 


u 


p 


01 


01 


u 


:Gaa 


;Gaa 


CO 


CO 


CO 


CO 


CO 


m 


CO 


CO 


CO 


Ui 


CO 


CO 




CO 


CO 


CO 


CO 


CQ 


CQ 


to 


to 


CO 


to 


CO 


CQ 


CO 


CO 


CQ 


CO 


CO 


CQ 


to 


CO 


CO 


tTJ 


u 


U) 


cn 


u 


:3 


fd 


O) 


u 




01 


13 


cn 


fd 


(d 


fd 


01 


01 


p 


CJ 


u 


p 


01 


u 


p 


01 


fd 


p 


fd 


CJ 


p 


01 


01 


r?^ 




T ^ 






r 
















CO 


CO 


CO 


CO 


CQ 


CO 


CO 


CO 


CO 


to 


CO 


CO 


CO 


CO 


CQ 


CO 


CO 


CQ 


CO 


CO 


CO 








U 1 


cn 


CJ 




(d 




CJ 


p 


o> 




01 


fd 


fd 


fd 


01 


Ol 


p 


CJ 


01 


p 


01 


CJ 


p 


01 


rd 


p 


fd 


CJ 


p 


CD 


laggcc 


iggcc 


CO 


rn 


rn 




»-r? 




c^ 




jp 




p^ 






CQ 




CO 


CO 


CO 


CO 


CO 


CO 


CQ 


CO 


to 


CO 


Ui 


CO 


CQ 


CO 


to 


CO 


CO 


CQ 


CQ 


>j 








0 1 


U ' 






fd 


UI 


u 


p 


cn 


p 


01 


fd 


fd 


fd 


01 


Ol 


p 


fd 


01 


p 


01 


CJ 


p 


01 


fd 


p 


fd 


u 


p 


CO 


CO 


CO 


Ui 


CO 


CQ 


CO 


CO 


(0 


CO 


CQ 


CO 




CO 


CQ 


CO 


CO 


CQ 


CO 


CO 


CO 


CO 


to 


CQ 


CO 


to 


to 


CO 


CO 


to 


CO 


CO 


CQ 


to 


t7> 


:3 


u 


(d 


o 


bS 


01 


o 




id 


01 


Xj 




o> 




01 


fd 


fd 


<d 


Dl 


Cn 


Ol 




Ol 




01 




■-» 


01 




p 


fd 


CJ 


fO 

p 


CO 


CO 


CO 


CQ 


CQ 


CO 


CO 


CO 


CO 


CO 


CO 


CO 




CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CQ 


to 


CQ 


CO 


CO 


to 


to 


CO 


to 


to 


to 


:gui: 


(6 


tJi 


;3 


u 


(d 




01 


01 




•3 


fd 


01 


u 




01 




CD 






fd 


Ol 


fd 


Ol 


fd 


Ol 


p 


Ol 


CJ 


p 


01 


fd 


p 


fd 


p 
01 


CO 


CO 


CO 


CO 


CO 


CD 


CO 














CO 
















JP 


»-r? 


JP 




JP 


CQ 


CO 


CO 


CO 


CO 


CO 


to 


CO 




nJ 


Cn 


p 


Q 


fd 








(_) 






cn 


cj*^ 




UI 


rJ 


UI 


fd 




fd 


01 


fd 


Ol 


(d 


01 


p 


Ol 


CJ 


p 


01 


fd 


p 


VJ 


u 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CQ 


CO 


CO 


CO 




CO 


CO 


CQ 


CO 


CO 


CQ 


CO 


Ui 


CO 


CQ 


CO 


CQ 


CO 


CO 


CO 


CQ 


CO 


CO 


to 


CO 


CO 


u 


u 








Cn 










01 


01 


u 




fd 


01 


u 


P 


Ol 


P 


01 


fd 


fd 


fd 


01 


fd 


01 


fd 


01 


p 


01 


u 


p 


01 


rd 


lUGAuGagg 


iGagg 


in 


CD 


CO 


CO 


CQ 


CQ 


CO 


CO 


CO 


to 


CO 


CQ 




CO 


CO 


CO 


CO 


CO 


CQ 


to 


to 


CO 


CQ 


CO 


CQ 


CO 


CO 


CQ 


CO 


CO 


CO 


CQ 


CO 


CO 


^Ui 








cn 




^co 






01 


Cn 


u 




fd 


01 


CJ 


P 


01 


P 


Ol 


fd 


CJ 


fd 


01 


fd 


01 


fd 


01 


p 


01 


CJ 


p 


01 






r 


CO 










CO 










CO 


JP 


CO 


CO 


to 


CO 


to 


CQ 


CO 


CO 


CO 


CO 


CO 


CO 


CQ 


CO 


CO 


CO 


CO 


to 


CO 


o 






r-> 




UI 




r ) 


fd 


0 


01 


ui 


u 


p 


fd 


01 


CJ 


p 


01 


p 


01 


cn 


0 


fd 


01 


fd 


Cn 


rd 


01 


p 


cn 


CJ 


p 


i 

Dl 




rn 


rn 




rn 






rn 


r P^ 




CO 






CO 


p^ 


^P 


JP 




pi 


CO 


CQ 


CO 


to 


CO 


CO 


CO 




CO 


CQ 


CO 


CQ 


CO 


CO 


CO 


D) 




J. J 








cn 


P 


u 


fd 


CJ 


01 


cn 


CJ 


P 


fd 


01 


0 


P 


01 


p 


p 


01 


0 


fd 


cn 


fd 


01 


fd 


01 


p 


01 


CJ 




CO 


rn 


Ui 




rn 


Jp 


CO 




P^ 








CQ 


5? 


CO 


JP 


CQ 


CO 


CO 


CO 


CQ 


CO 


CQ 


Ui 


CO 


JP 


CO 


CO 


CQ 


CQ 


CO 


CO 


CO 














fo 


01 


P 


CJ 


fd 


CJ 


cn 


O) 


CJ 


p 


fd 


01 


0 


p 


Ol 


u 


p 


cn 


CJ 


fd 


01 


fd 


01 


fd 


Ol 


p 


01 


u 


CJ 


CO 




CO 




CO 


CO 




fd*^ 




w 


?^ 






CO 


CQ 


CO 


CO 


CO 


CO 


CO 


CO 


CQ 


CO 


CO 


CO 


CQ 


CO 


CO 


CO 


CQ 


CO 


CO 


CQ 


CQ 


jCC 


01 

01 




(d 


Cn 


r 1 


U 








cn 


^3 




fd 


u 


01 


01 


CJ 


p 


fd 


01 


CJ 


p 


fd 


CJ 


p 


01 


u 


fd 


01 


fd 


01 


fd 


01 


p 








rn 








CO 




t-? 


rn 


CO 




CO 


CQ 


CO 


CO 


CO 


CO 


CO 


CO 


CQ 


CO 


CQ 


CQ 


CQ 


CO 


CO 


CO 


CQ 


CO 


CO 


CQ 


CQ 








Of 


CJ 


CJ 


CJ 


^3 


fd 


01 


P 


u 


fd 




01 


01 


CJ 


p 


fd 


Ol 


CJ 


01 


(d 


CJ 


p 


01 


u 


fd 


cn 


fd 


01 


fd 


01 


Ui 

fd 


CQ 














r 


p^ 




JP 


►i? 






CO 


CQ 


CO 


CO 


CO 


CQ 


CO 


CO 


CQ 


CO 


CO 


CQ 


CQ 




CO 


to 


CO 


CO 


CO 


CO 


CO 


u 


u 








cn 




CJ 


u 


P 


fd 


01 


p 


u 


fd 


u 


01 


01 


CJ 


P 


fd 


01 


p 


01 


fd 


CJ 




01 


CJ 


fd 


01 


fd 


01 


fd 


CO 
V 


CO 




rn 




rn 




rn 


r ?^ 


P^ 






JP 


CO 




CO 


CQ 


CO 


CO 


CO 


CQ 


CO 


CO 


CO 


CO 


CO 


to 


CO 


CO 


CO 


CO 


CO 


CO 


to 


CO 


CO 


u 


■-t 
i-J 


r 1 




•-< 
.J 




cn 




u 


CJ 


P 


fd 


01 




CJ 


fd 


CJ 


01 


01 


CJ 


p 


fd 


fd 


p 


cn 


(d 


CJ 


p 


01 


CJ 


fd 


01 


fd 


01 


Ui 


CO 

p 




CO 




CO 


CO 






r ?^ 




P^ 


CO 


CO 




CO 


CO 


CO 


CQ 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CQ 


to 


CO 


CO 


CO 


CQ 


CQ 


CO 


CO 


CO 


p 














UI 










fd 


01 


p 


CJ 


fd 


CJ 


01 


01 


CJ 


p 


CJ 


fd 


p 


01 


fd 


CJ 


p 


01 


CJ 


fd 


01 


fd 


CO 


CO 

p 






CO 


r ?^ 




CO 


Jp 


rn 


rn 


rn 




J? 




CO 


CO 


CQ 


CO 


CQ 


CO 


CO 


CQ 


CO 


CO 


CO 


CO 


CO 




CQ 


CO 


CO 


CO 


CO 


to 


CO 


u 






-j 








uJ 


Or 


U 


CJ 


u 


P 


rd 


01 


p 


CJ 


nJ 


CJ 


01 


Ol 


CJ 


Ol 


CJ 


fd 


p 


01 


fd 


u 


p 


01 


u 


fd 


01 






rH 


CN 


n 




in 


VO 




CO 


a\ 


0 


rH 


CN 


o- 


) 




in 


vo 




00 


CTi 


0 


rH 


CN 


ro 




in 


vo 




CO 


o> 


0 


iH 


CN 


ro 




m 


ro 


m 


n 


ro 


ro 


ro 


ro 


ro 


ro 






















in 


in 


in 


in 


in 


in 


in 


in 


in 


in 


vo 


vo 


vo 


vo 


CN 


CN 


O 


o 


o 


o 


o 


O 


o 


O 


o 


0 




0 


c 




0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


in 


in 


CN 


CN 


CN 


OJ 


CN 


CN 


CN 


CN 


rg 


CN 


CN 


CN 


CN 


OJ 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


OJ 


O] 


CN 


CN 


OJ 


OJ 


CN 


CN 


CN 


CN 




OJ 


CN 


(N 


CN 


CN 


(N 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


(N 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 






CN 




00 


CN 


CNJ 


OJ 


CN 


CN 


OJ 


CN 


OJ 


CN 


ro 




in 


vx> 




CO 




O 


rH 


CN 


ro 




in 


vo 




CO 


<y\ 


0 


rH 


CN 


ro 




in 


vo 




00 


o\ 


0 


rH 


OJ 


ro 




in 


vo 


t> 
























in 


in 


in 


in 


in 


in 


VO 


VO 


vo 


vo 


vo 


vo 


vo 


vo 


vo 


vo 














0 


{> 


CN 


CN 


CN 


CN 


CN 




CN 


CN 




CN 


CN 


oq 


OJ 


CN 


OJ 


OJ 


01 


01 


CN 


CN 


CN 


CN 


CN 


CN 


OJ 


CN 


OJ 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 
































^ 


^ 










^ 












^ 




















a 


o 




O 












CD 






> 




CJ 


CD 










CJ 








D 


CD 


0 


0 


CJ 




u 




0 






B 






O 
O 


:=> 


B 




B 


S 








C 


> 


g 


CJ 


U 




B 








< 






CJ 


D 


CD 


CD 


u 


CJ 


p 


CJ 


;=> 






o 






u 




i 










C 


1 




D 


CJ 






B 














CJ 


D 


a 


0 


0 


CJ 


D 


u 






a 












o 














CD 




CJ 








CD 


s 




i 








D 




CD 


u 


0 






o 


g 


u 


i 


i 




a 


B 


§ 














3 


D 




0 


8 


D 


u 




CD 




g 




CJ 


B 


CD 


u 


B 






u 




CD 


O 






u 






CD 


% 


CD 










CD 








0 


0 


CD 








i 






8 


CD 


CJ 






6 


O 






g 


CJ 


B 


B 


B 


CI 


5 














CJ 


u 






B 


g 








B 




0 








< 


CJ 


O 




o 




i 












) 










1 


8 


;=) 


0 


§ 


s 


0 








i 






CJ 




8 




CD 


D 




6 


CJ 




o 




i 


CJ 


B 


CD 




B 






















0 




i 


i 




CJ 


1=) 




0 










o 


8 


O 




1 










i 














i 






i 


B 




B 


s 






i 






CD 


u 




i 


D 






u 




CD 




1 


C 






CD 


B 








1 




i 






CD 


B 






i 


CD 








CD 


0 














CJ 


CD 








CD 






CD 






























i 


1 


0 




a 




g 










CJ 


O 


C5 




§ 


< 






CJ 


B 














S3 




s 






B 


CD 


B 


g 


CD 




u 


3 


u 




i 


i 






< 


CJ 


CD 


CD 








1 






S 




B 


CJ 








i 




CD 








0 




D 






(J 


a 


CJ 










u 


6 








CJ 








CJ 


% 












s 














u 


^ 






o 


o 






i 


i 


















g 




0 




B 


8 




B 


CD 










CD 


i 


i 




CD 


B 


CD 


i 


1 




u 


o 






1 




CJ 




a 








CJ 


i 




CD 








u 




CD 


CJ 










< 








CD 










o 


u 


u 




g 




s 






CJ 


C5 






% 






B 


B 




B 




CD 


CJ 














B 


CJ 


0 




1 


i 




u 




o 




i 








< 




CJ 




CD 




g 




0 


CJ 


CD 




CJ 


D 


CD 






1 




CD 




CD 








1 




u 


O 


a 






1 


D 


CJ 


6 






CD 


U 


i 










< 
















§ 








1 




U 


a 




g 














CJ 




CD 




g 


1 


% 


1 








B 




6 








s 










o 




i 


9 


u 


CJ 








CD 






< 


CJ 


CD 


CJ 


CJ 








i 




i 


u 


B 




u 


i 




















<C 


CD 


CJ 


CJ 


u 


g 


< 






D 


CJ 


< 




CD 


0 


0 


0 


u 




D 




< 


a 


B 


0 






0 














I> 


r- 


r- 






t> 


0- 








r- 


r-- 


r-" 


r- 




i> 




r-- 


r- 






r- 




r- 






r- 




t^ 




+ 


+ 


CN 


CN 


CN 


CN 


CN 


CN 


CN 




CN 


CN 


CN 


CN 


CN 


CN 


<N 


OJ 


OJ 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


OJ 






CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CQ 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CQ 




K 


r- 


CO 


CTk 


o 


rH 


CN 


ro 




in 


vo 




CO 


a\ 


0 


rH 


CN 


ro 




in 


vo 


r- 


rH 


CN 


ro 




in 


vo 




00 


CTk 


0 


rH 


CN 




r-- 


vo 


Vi) 


vo 








r-- 
















00 




00 


00 


00 


00 


00 


00 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


CN 


CN 


CN 


in 


vo 


CM 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


"1 


CN 


CN 


CN 


CN 


OJ 


OJ 


ro 


ro 


ro 


ro 


ro 


ro 


ro 


ro 


ro 


ro 


ro 


m 


rH 


rH 



On 



o 

o 
o 

as 

o 
PQ 

OQ 







OJ 


Si 


























(U 


(D 


(1) 


<u 




<1> 


<D 


(U 




<D 

B 


0) 




D 


(U 


OJ 


OJ 


0) 








Q) 


(U 


(U 












0 


1 




B 




1. 




1. 




& 


t 




1, 




1 


1, 


1 


1 


1 


1 


N 






N 




N 


N 






N 


N 


N 


N 


N 




N 


N 


N 




N 


































u 




Jh 


}H 


3h 


U 




o 


o 


o 


o 


o 


0 


o 


o 


o 


o 


o 


o 


0 


0 




QJ 




D 


<u 


Q) 


<L) 


<u 






?\ 




9^ 


9^ 


n1 








G 






























0 


0 


0 


0 






M 


M 




M 


h- 1 




f—i 


M 


t— ( 


M 


1— 1 










-a 




















•g 


■g 


-g 


■g 




































< 












1 


1 




J 












in 




















ID 






CO 


OS 


0 


rH 


CM 


ro 




in 


VO 




00 


OS 


0 


ro 


ro 












C2 
























in 


in 


in 


in 


in 


in 


m 


in 


in 


vo 


O 


O 




o 


O 


O 


o 


































0 


0 


0 


0 


0 


0 










^\ 










to 


to 










in 


vn 


VD 


vo 


VO 


vo 


vo 


vo 


vo 


VD 


vo 


vo 


vo 


vo 








■ 












tH 
















cH 


rH 


rH 


rH 


rH 


tH 


rH 


rH 


rH 


rH 


rH 


rH 




























n 


m 
















n 




PQ 


n 


PQ 


PQ 


PQ 


m 








n 


n 


CQ 


n 




n 


a 


m 








m 


m 


n 


n 


m 


m 


m 












cn 


















0 


03 


p 














u 


p 


OS 


CD 


03 


03 


u 


u 




:3 




u 


Ci 


o 




03 


03 


0 


OS 


P 


p 


03 


p 


u 


u 


fd 


0 


u 


03 


0 


u 


OS 


u 


u 


p 


D 


u 








03 


u 




cn 




U 


OS 




cn 


p 


U 


u 


P 


CD 


u 


m 


01 


u 


p 


CD 


U 


03 


CD 


u 


u 


^3 


u 


cn 




o 


u 


OS 


03 


CD 


CJ 


P 


cn 


03 


u 


P 


03 


u 


U 


01 


0 


01 


p 


u 


U 


CD 


U 


01 


OS 




u 


u 


(d 


u 


u 


03 




u 


03 


03 


cn 


03 


u 


u 


U 


P 


o> 


U 


u 


0 


03 


u 


01 


u 


u 


u 


03 


p 


u 


m 


cn 


cn 


u 


03 


cn 


u 


cn 


U 




P 


u 


cn 


cn 


"J 


cn 


cn 


P 


u 


03 


U 


03 


cn 


P 


U 


03 


U 


01 
































t3 








t) 


to 


to 


to 


to 


to 


to 


to 


to 


to 


OJ 


fO 


m 


(d 


03 


03 


03 


03 


OJ 


03 


03 


03 


03 


03 


m 


03 


OJ 




03 


OJ 


0$ 


03 


03 


OS 


OJ 


03 


OS 


OS 


03 


03 




nj 


rd 


03 


03 


03 


03 


03 


03 


03 


03 


03 


03 


m 


03 


03 


m 


03 


03 


03 


OJ 


OS 


03 


03 


OJ 


03 


03 


OS 


O 


o 


O 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


C5 


CD 


CD 


CD 




0 


CD 


CD 


CD 


CD 




CD 


CD 




CD 


CD 




CD 


u 








u 






{J 




CJ 


CJ 


CJ 
























u 


u 


u 


u 


u 


u 


u 


u 


u 


U 


u 


U 


U 


U 


u 


u 


u 


u 


U 


u 


u 




0 


u 


U 


u 


U 


u 


U 


u 


u 


u 


u 


u 


u 




cn 


cn 


cn 


tJ) 




Dl 


cn 


cn 


cn 


cn 




cn 


cn 


01 


01 


01 


cn 


01 


01 


01 


01 


01 


01 


Ol 


cn 


01 


01 


01 


cn 


cn 


cn 


cn 


cn 


cn 


CD 


cn 


cn 


cn 


U) 


cn 


cn 


cn 


01 


cn 


cn 


cn 


CD 


01 


01 


01 


01 


Ol 


CD 


CD 


01 


01 


01 




fO 


(d 


(d 


OJ 


03 


03 


03 


03 


03 


03 


m 


03 


03 


03 


03 


03 


03 


OJ 


03 


03 


03 


OS 


OJ 


03 


03 


03 


OS 


OS 


P 






:3 


:3 










P 


P 


P 


P 


P 


p 


P 


P 


P 


P 


P 


P 


P 


p 


p 


P 


P 


P 


p 


p 


:3 


13 


:3 


:3 




13 




:3 






P 


P 


P 


P 


p 


P 


P 


P 


2. 


P 


P 


P 


p 


p 


P 


P 


P 


p 


p 


01 


O) 


Dl 


cn 


cn 


cn 


cn 


cn 


cn 


cn 


cn 


cn 


cn 


cn 


01 


cn 


01 


01 


cn 


01 


01 


01 


01 


cn 


01 


01 


cn 


01 


cn 


o 


u 


u 


u 


u 


u 


u 


u 


a 


u 


u 


u 


u 


u 


u 


u 


u 


u 


u 


U 


U 




u 


u 


u 


u 


u 


u 


u 


o 


u 


u 


u 


u 


u 


u 


u 


o 


u 


u 


u 


u 


u 


u 


u 


0 


0 


u 


u 


u 


u 


u 


u 


u 


u 


u 


u 


u 


C7) 


cn 


cn 


cn 


cn 


Ol 


cn 


cn 


cn 


cn 


cn 


01 


O) 


CD 


cn 


01 


01 


cn 


01 


01 


01 


cn 


cn 


cn 


01 


CD 


01 


CD 


01 


Dl 


Dl 


cn 


cn 


cn 


cn 


cn 


cn 


cn 


CD 


cn 


cn 


cn 


CD 


CD 


CD 


01 


01 


01 


01 


01 
03 


CD 


01 


CD 


cn 


01 


cn 


01 


CD 


OJ 


(d 


03 


03 


03 


03 


03 


(d 


03 


03 


03 


03 


m 


03 


03 


OJ 


OS 


m 


OS 


03 


03 


03 


OJ 


03 


03 


03 


OS 


03 


o 


o 


CD 




CD 


CD 


CD 


O 


o 


o 


CD 


0 


CD 


CD 




0 


CD 


CD 


CD 




CD 


CD 


CD 


0 


0 




CD 


CD 


CD 










13 






















& 


s 


& 


& 


5 




S 


to 


5 




& 




s 


5 


?s 


1 


1 


1 


?s 


1 


i 


1 








1 


1 




1 








'=£ 




§ 


< 


< 


< 


§ 


< 


< 


< 


<c 


Si 


Si 


Si 


s. 


s. 


s. 


S. 


s. 


s. 


S. 


S. 


S. 


























CD 


CD 


CD 


CD 


0 






PI 










PI 


£3| 




Di 


Di 


















to 


to 


to 


to 


to 


to 


to 


to 


to 


U 


O 


u 


u 


u 


o 


u 


o 


u 


o 


u 


u 


U 


u 


u 


u 


V 


u 


u 


u 


u 


u 


u 


u 


u 


u 


u 


u 


u 




nJ 


fd 




03 


u 


03 


u 


u 


03 


u 


u 


03 


u 


03 


p 


cn 


P 


cn 


01 




P 


P 


P 


Ol 


CD 


03 


p 


CD 


fO 


I3 


u 


u 


cd 


cn 


o3 


^3 


;3 


u 


CT» 


0 


U 


p 


u 


01 


u 


u 


u 


Dl 


u 


u 


01 


u 


u 


01 


u 


0 


U 




CQ 


cn 


0) 


CQ 


CQ 


CQ 


CD 


CD 


CQ 


CQ 


CD 


P 


03 


03 


CD 


CQ 


CD 


CD 


CD 


CD 


CD 


CD 


03 


u 


U 


cn 


u 


U 




O 


fd 


u 


u 


u 


01 


U 


03 




cn 


P 


CQ 


CQ 


CD 


01 


u 


03 


U 


U 


01 


U 


(D 


CD 


CO 


CQ 


CQ 


CD 


CD 


CO 


CQ 


CD 


CQ 


CQ 


CQ 


CQ 


CD 


CQ 


CD 


CQ 


CD 


03 


P 


u 


CD 


CD 


CD 


CD 


CD 


CD 


CQ 


u 


U 


03 


U 


cn 


u 


P 


U 


fO 


u 




03 


u 


03 


03 


P 


03 


03 


P 


CQ 


CD 


CD 


U 


p 




OS 


U 


CD 


L) 


CQ 


CD 


CQ 


CQ 


CO 


CD 


CD 


CQ 


m 


CO 


CQ 


CQ 


CQ 


CQ 


tn 


CD 


CD 


CQ 


CD 


P 


U 




CD 


CD 


CD 


CD 


CQ 


CD 


CQ 


U 


U 


CJ 


OS 


OS 


OS 


P 


rd 


o 


u 


o 


U 




03 




U 




U 


03 


CQ 


CQ 


CD 




P 


U 




OJ 


OS 


03 


CQ 


CD 


CQ 


CD 


CD 


CO 


CD 


cn 


CQ 


CQ 


CQ 


CQ 




CO 


CD 


CQ 


CD 


CQ 


CD 


U 


U 


03 


CD 


CD 


CD 


CD 


CQ 


CD 


CQ 


P 


OS 


P 


U 


U 


u 


OS 


u 


u 


m 




U 




U 


O 


U 


U 


P 


03 


CQ 


CQ 


CD 


P 


OS 


OS 


P 


V 


U 


U 


CD 


CQ 


CQ 


CD 


CQ 


CQ 


CQ 


























U 


U 


P 
















P 


cn 


U 


P 


P 


01 


OS 


vx> 


r-- 


CO 


OS 


O 


I-} 


CN 


ro 




in 


vo 






in 




OS 


0 


iH 


01 


m 




in 


VO 




00 


a\ 




rH 


CM 


CM 


CN 


CN 




ro 


ro 


n 


CO 


m 




m 


m 










in 


in 


in 


in 


in 


in 


in 


in 


tn 


if) 


VO 


VD 


VD 


in 


in 


in 


in 


in 


in 


in 


in 


in 


tn 


in 


in 


in 


in 


in 


in 


in 


in 


in 


in 


tn 


in 


in 


in 


in 


in 


in 


in 


in 


(N 


CM 


CM 


cs 


rg 


CM 


CM 


CN 


CM 


CN 


CN 


CN 


CN 


CM 


CN 


OJ 


CM 


CM 


OJ 


CN 


OJ 


<N 


CM 


CM 


OJ 


OJ 


CM 


CN 


OJ 


CN 


CM 


CM 


CM 


OJ 


CM 


CM 


CM 


CN 


CM 


CN 


CN 


CN 


CM 


OJ 


CN 


CN 


CM 


CM 


CM 


CM 


CN 


CM 


CM 


CN 


CM 


CM 


CN 


oa 


00 


o\ 


o 


iH 


CN 


m 


^ 


in 


V£) 




00 


C3S 


0 


rH 


OJ 


m 


«^ 


tn 


vo 


r-- 


00 


<7S 


0 


iH 


CN 


m 




in 


vo 




i> 


00 


00 


OO 


CX) 


00 


CO 


CO 


CO 


OO 


CO 


C3S 


CJS 


<y\ 


C3S 


CTi 


CfS 


<7S 


OS 


ch 


OS 


0 


0 


0 


0 


0 


0 


0 


CM 


CM 


CM 


CN 


CN 


CM 


CN 




Ol 


CM 


CN 




CM 


r«j 


CM 


CN 


OJ 


CM 


CM 


CM 


CM 


OJ 


m 


ro 


CO 


m 


m 


n 


CO 










J> 




t> 


r- 
















£^ 




r- 








[> 






t> 




i> 




!>• 


B 


O 


B 




CD 




O 


O 


CD 




< 




GG 


GG 


UA 








< 




CD 




i 


U 


CD 


< 




a 
0 










1 














S 


B 






CD 








s 




D 


D 




8 


^ 


13 


B 


13 
























!=> 




1 






CD 




CD 




CD 


CJ 


CD 
S 


CD 


CD 


D 


CD 


u 


0 






S? 


>-> 


CD 


CD 


CD 
CJ 


CD 






CJ 






1 


B 


CJ 


CD 




CD 


CD 


u 


CJ 




CD 


CD 


u 


CD 


CD 






CD 


S 










B 


CJ 












CD 
















CD 


CJ 






CD 




i 




u 




B 




CD 


i 




B 








i 




U 


i 


8 


CJ 


B 


1 




i 


a 


U 


B 


1 




u 




CJ 






u 




o 




CJ 


u 






CJ 


CJ 




CJ 




r ) 
















u 


o 


U 


CJ 


u 


o 


u 


u 




CJ 


u 


B 


u 




< 


i 








i 




§ 






1 


< 






CJ 


o 


CD 


;=) 


u 


CD 


CJ 


CD 




< 


CD 


CJ 


0 


g 








CD 








CJ 




CD 




ID 


tj 








p 


CD 


o 




< 


o 


P 




0 


B 






CD 


< 


0 


3 


CD 


CD 


CD 


0 


3 


CD 


CD 


< 




< 


1 


D 
u 




B 


o 


D 


B 


U 


8 






B 










CD 


U 


1 


0 








CJ 


CD 


8 


§ 








1 




CD 


a 








i 




CJ 


1 


CD 


g 


i 


U 






u 


i 


i 


0 


CD 




u 


CD 








CJ 




CD 


CD 


CD 






D 


CD 


i 








< 


CD 


CD 




CD 


CD 


B 






























































B 


CJ 


B 


B 




+ 


+ 




+ 


4- 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


4- 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


H- 


+ 


+ 


H- 


> 














> 










































u 








5 






CJ 


















B 


B 


B 


B 


B 


B 


B 


B 


B 


B 


B 


B 


B 


tr! 




K 










X 




W 


















X 


X 


X 


X 


X 


X 


X 


X 


X 


X 




CFS 


o 


tH 


o 


o 


CJS 




in 




CO 


o 


CJS 


ro 




rH 




CO 


iH 


vo 


in 


<7S 


i> 


vo 


rH 


vo 


in 


cn 


t> 


00 


m 




00 


ro 


CO 






in 


OS 


OS 


OS 


vo 


CJS 


OS 


00 


vo 


vo 




in 


in 


00 


o\ 


vo 




in 


in 


CO 


CJS 


vo 


r-r 




CM 


iH 


CN 


rH 


pH 


CM 


CN 


<N 


CM 


1-4 


CN 


CM 


CM 


rH 


tH 


rH 


rH 


tH 


CM 


CM 


rH 


iH 


iH 


•H 


CN 


CN 


rH 



p 

OJ 
OJ 

O) 
01 
Q 

P 
O 

P 
01 

a 

OJ 

01 
p 

O) 
oJ 

ff 

01 
01 
03 
03 
03 

cn 

U 
U 
01 

03 
O 

CD 
03 



U 
U 



CD 
CD 

i 

< 



P 
01 
03 
P 
03 
U 

P 

o 

p 

S' 

OS 

01 
p 

CD 
03 

01 

01 

03 
OS 
03 
01 
U 
U 
01 

Ol 

OJ 
CD 

01 

CD 

03 

CD 

01 

CQ 

cn 



03 
cn 
P 

01 
u 

p 
o 

p 

OS 

01 
p 
01 

03 

s 

cn 
cn 

OS 

m 

OS 

01 
u 
u 
01 

OS 

03 

CD 

01 

CQ 

01 

CO 
U 

CQ 
01 



u 

01 

u 

CJ 

u 
u 

p 
o 

p 

5" 

OS 

CD 
P 
01 
OS 

01 
cn 

03 
OS 

m 
01 
u 
u 
01 

01 

P 

CQ 
01 

CQ 
U 

CQ 

cn 

CQ 
CD 



PQ 

01 
p 
cn 

CJ 

P 
p 

OS 

§• 

01 
OS 

S" 

CD 
CD 
OJ 
OS 
03 
01 
U 
U 
01 

cn 

01 
CQ 

03 
CQ 

03 

CQ 
03 

CD 
CD 



CO 
VD 

























(U 




(U 




<I> 


0) 




(U 




















0) 


0) 




0) 




























(U 




























£ 


£ 


£ 


£ 


£ 


£ 


£ 


£ 


£ 


£ 


£ 


t 


1. 




t 


t 


t 


1. 


1, 






1. 




N 




N 




N 






N 


N 


N 


N 


N 


N 




N 




N 


N 




N 


N 


N 


N 


N 


N 




N 




N 


N 




N 




N 






u 


5h 


u 


U 


u 


}H 




Jh 


}H 


Jh 


U 


U 


Jh 


}H 


U 


U 


U 




U 


iH 


}H 


>H 


C 




a 












p< 






















































-rH 


•H 




-H 


-rH 


-H 




-H 


•H 


•H 


-H 


1 


'i 


1 


-9 


1 


1 


1 










1 


























NJ 


tQ 


tSJ 


CO 


tS3 


tS] 






tsi 


N 




























'§ 


1 


1 


1 


1 


1 








1 




I 








































1 


1 


1 




«. 












1 


< 


< 




J 




r- 


00 


G\ 


O 


rH 


CM 


ro 


^ 


in 


VD 


r- 


00 




o 


rH 




ro 




in 


VD 




CO 




o 


rH 


<N 


ro 




in 


VD 




00 


cn 


O 


rH 


VD 


VD 


KD 


r- 


l> 


r- 


r- 






I> 


r-' 






oo 


CO 


00 


00 


oo 


CO 


CO 


CO 


00 


CX) 


a> 


CT^ 


o\ 


<T\ 




cr\ 


(T\ 


cn 


cn 


cn 


o 


O 


o 


O 


O 


o 


O 


o 


o 


o 


o 


O 


o 


o 


o 


o 


O 


o 


o 


o 


o 


o 


o 


o 


o 


o 


O 


O 


O 


O 


o 


O 


o 


o 


o 


rH 


rH 




VO 


vi? 


vo 


«^ 




<D 


VD 




VD 


VD 


VD 


VD 


VD 


VD 


VD 


VD 


VD 


VD 


VD 


VD 


VD 


VD 


VD 


VD 


VD 


VD 


VD 


VD 


VD 


VD 


VD 


VD 


VD 


VO 




rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


iH 


H 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


ggaacc B 




m 

cn 


m 


m 


n 


A 


m 


n 


n 


m 


n 


PQ 


m 




m 


n 


n 


n 


PQ 






n 


n 


PQ 


0) 




PQ 


pq 


CQ 




PQ 


PQ 


PQ 


PQ 


accggaa 


cn 
cn 

^3 


igag 




:cg 


aag 


iga 




u 


fd 


CD 




o 


^3 


cn 


cn 


cn 


u 


u 


p 


p 


eg 


gu 


ac 


CC 


ug 


cn 
cn 


ga 


CU 


ua 


cn 

. P 


cc 


aagi 


cggaai 


u 








u 


c; 


u 


CD 




fd 


cn 


cn 


p 


u 


cn 


p 


u 


u 


u 


cn 


fd 


cn 


cn 




cuga\ 


u 


cn 
-t 


ggaac 


cugai 




td 


CD 




cn 


o 




cn 


P 




^3 




cn 


p 


(d 


P 


cn 


o 


P 


cn 


P 


P 




cn 


B" 




cggi 


ugcc 


u 


fd 


cn 




u 


cn 








cn 


u 


cn 


o 


o 


cn 


fd 


u 


cn 


P 


P 


cn 


§' 


cn 




ugt 


ino 


cai 


fd 
to 










g- 


u 
to 


g 




g* 


g 


fd 
to 


u 
to 


fd 
to 


fd 
to 


g^ 


g- 


g" 


u 
to 


Uc 


g- 


g- 


g 


g 




—i 




-< 




-1 












fd 


fd 


fd 


fd 


fd 


(d 


fd 


fd 


fd 


fd 


td 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


td 


fd 


fd 


fd 


fd 




jigaGguCi 




igaGguCi 


igaGguCi 


igaGguCi 


-igaGguCi 


jgaGguCi 


igaGguCi. 


igaGguCi 


igaGguCi 


Ga 


Ga 


Ga 


Ga 


Ga 


Ga 


Ga 


Ga 


Ga 


Ga 


Ga 


Ga 


Ga 


Ga 


Ga 


Ga 


Ga 


Ga 


Ga 


Ga 


Ga 


Ga 


Ga 


Ga 






cc 


cc 


cc 


cc 


cc 


ee 


cc 


cc 


cc 


ee 


cc 


cc 


cc 


cc 


ee 


ee 


ee 


ee 


ee 


ee 


cc 


cc 


cc 


cc 


iga( 




cn 


cn 


cn 


cn 


cn 


cn 


cn 


cn 


cn 


cn 


cn 


cn 


cn 


CD 


CD 


CD 


cn 


cn 


cn 


cn 


cn 


cn 


cn 


cn 


ag 


ag 


ag 


ag 


ag 


ag 


ag 


cn 
fd 


ag 


ag 


ag 


ag 


ag 


ag 


ag 


ag 


ag 


ag 


ag 


cn 
Id 


ag 


ag 


ag 


CD 

fd 


:cgaaaggCgag\ 


aggCgagi 


gccgaaaggCgagi 


:cgaaaggCgag\ 


gccgaaaggCgagi 


:cgaaaggCgagi 


:cgaaaggCgag\ 


:cgaaaggCgagi 


gccgaaaggCgag; 


gccgaaaggCgagi 


rcgaaaggCgagi 


nn 


uu 


1. 


uu 




uu 


nn 


UU 


UU 


UU 


UU 


uu 


uu 


uu 


uu 


uu 


nn 


nn 


uu 


uu 


nn 


p 


nn 


uu 


eg 


eg 


u 


eg 


u 


eg 


eg 


eg 


eg 


eg 


eg 


eg 


eg 


eg 


eg 


eg 


eg 


eg 


eg 


eg 


eg 


u 


eg 


eg 


gc 


gc 


gc 


gc 


gc 


gc 


gc 


gc 


gc 


gc 


gc 


gc 


gc 


gc 


gc 


gc 


gc 


gc 


gc 


gc 


gc 


gc 


gc 


gc 


cn 


cn 


o) 


cn 


cn 


cn 


CD 


cn 


cn 


CD 


Cn 


cn 


cn 


cn 


CD 


cn 


cn 


cn 


cn 


CD 


CD 


cn 


cn 


CD 


gccgaa< 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


td 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


fd 


td 


fd 


fd 


fd 


fd 


AUG 


AUG 


to 


AUG 


AUG 


AUG 


AUG 


AUG 


AUG 


AUG 


O 
to 

< 


AUG 


AUG 




g 


AUG 


AUG 


AUG 


AUG 


AUG 


§ 


B 
«s 


AUG 


AUG 






























i 


CD 


















cn 


cn 


cn 


cn 


cn 


cn 


u 


to 

o 


u 


u 


u 


g 
u 


g 
o 


g 
u 


g 
u 


g 
u 


u 


g 
u 


g 
u 


u 


CJ 


CU 


g 
o 


g 
u 


g 

u 


g 
u 


B 


B 

u 


g 
u 


g 
u 


cn 


cn 


fd 

;3 


fd 
:3 


cn 
cn 
fd 

03 

fd 

TO 

fd 

TO 

cn 

TO 

u 


fd 
fd 
cn 

03 

cn 

TO 

o 


cn 
fd 
cn 
Ui 
fd 

01 

cn 

TO 

cn 

TO 

cn 


S' 


cn 


fd 


fd 
u 


fd 


DD 


u 


u 


u 


fd 


cn 


^3 


u 


P 


cn 


cn 


cn 


fd 


u 


cn 


u 


fd 


cn 


P 




u 


cn 


cn 


CO 

u 

01 
01 

cn 

01 

cn 


01 

u 

01 
(0 
01 

01 

cn 


01 

cn 

01 

cn 

03 

;=» 

03 

cn 


cn 

01 

nJ 

03 

Ol 

03 
03 

cn 


u 


u 

TO 

fd 

TO 

zs 


cn 

TO 

cn 

TO 


fd 

TO 


cn 


U 


u 


u 


cn 






U 


o 






P 


CD 


cn 


u 


u 


cn 


P 


P 


u 


B 


u 


P 


P 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


P 


CD 


u 


cn 


td 


cn 


u 


u 


cn 


u 


cn 




U 


cn 


CD 


on 


fd 


cn 


U 


:=J 


U 


cn 


U 


U 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 

cn 

TO 

cn 

TO 


TO 

cn 

TO 

fd 

TO 

cn 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


cn 


fd 


fd 


cn 


o 


td 


P 


U 


cn 


U 


p 


cn 


fd 


fd 


cn 


cn 


U 


fd 




cn 


U 


P 


U 


U 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


03 

cn 

TO 
^3 


TO 
CD 
TO 

cn 


TO 

cn 

TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


cn 


cn 


fd 


P 


o 


p 


CD 


cn 


fd 


cn 


P 


cn 


fd 


cn 


fd 


;3 


U 


^3 


cn 


CD 


CD 


P 


cn 


fd 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


u 


(d 


cn 


P 


cn 


fd 


cn 


cn 


fd 


P 


U 


U 


cn 


fd 


fd 


;3 


cn 


fd 


cn 


cn 


cn 


U 


P 


cn 


TO 
U 


TO 

cn 


TO 

cn 


TO 
P 


TO 

fd 


TO 
U 


TO 
CD 


TO 

fd 


TO 

fd 


TO 
U 


TO 
U 


o^ 


o 


rH 


CM 


ro 




tn 






00 




O 


rH 


CM 


ro 




in 


VD 




00 


G\ 


O 


rH 


CM 


ro 




in 


VD 




CO 


cn 


o 


rH 


CM 


ro 


vo 


r- 


[> 


l> 
















CO 


CO 


00 


CO 


CO 


CO 


00 


00 


oo 


00 


CTi 


<y\ 


cr> 


<J\ 




o\ 


cn 


<3\ 


cn 


cn 


o 


o 


O 


O 


in 


IT) 


m 


tn 


m 


in 


in 


in 


in 


in 


in 


in 


in 


in 


in 


in 


in 


in 


in 


m 


in 


in 


in 


in 


in 


in 


in 


m 


in 


m 


in 


VD 


VD 


VD 


VD 


<N 


C>3 


CM 


CM 


CN 


CM 


<N 




CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CN 


CN 


CM 


(N 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CN 


CM 


CM 


CN 


CN 


CN 


CM 


<N 




CM 


CM 


CM 


CM 


CN 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


OJ 


CM 


CM 


CM 


CM 


CM 


rsj 


CM 


CM 


CM 


CN 


CM 


CM 


CM 


CM 


CM 


CN 


CM 


CM 


CN 




^ 


m 


<D 




CO 


<y\ 


o 


rH 


CN 


ro 




in 


VD 




CO 


G\ 


o 


rH 


CN 


ro 




un 


VD 


r- 


00 


a\ 


o 


rH 


CM 


ro 




in 


VD 




rH 




rH 


rH 


rH 


rH 


rH 


CM 


CM 


CM 


OJ 


CM 


<N 


CM 


CM 


CN 


CM 


ro 


ro 


ro 


ro 


ro 


ro 


ro 


ro 


ro 


ro 












■<^* 






CO 


ro 


ro 


ro 


ro 


ro 


ro 


ro 


ro 


ro 


ro 


ro 


ro 


ro 


ro 


ro 


ro 


ro 


ro 


ro 


ro 


ro 


ro 


ro 


ro 


ro 


m 


ro 


ro 


ro 


ro 


ro 


ro 


ro 


ro 














r-- 






r- 




r- 


l> 


t> 






















r- 


O 










r~ 








{> 










8 


6 


U 


6 


U 


6 


o 






























U 


CJ 








O 








CD 


U 




u 








U 




U 






O 


o 


B 






CJ 




U 


CJ 


U 






CJ 


8 




CJ 




o 




O 


B 




< 


CD 












O 








6 




U 






B 




CD 


1 




CJ 


CJ 








a 


B 






o 


1 


O 


CJ 




CJ 






i 








u 


B 
















O 


3 


CD 




I 


CJ 


CD 




CD 


8 


u 


D 




o 


o 




< 


CD 


O 


o 


% 


i 




o 


o 


a 




O 




CD 




i 






CJ 


O 


u 












CJ 


CD 


CD 


s 


U 


i 


a 






CD 


CD 


CJ 








6 




g 




B 


6 


a 


g 






8 


8 


8 


u 


i 


6 






1 


6 




U 








o 


i 


g 










I 


o 








o 






















o 














a 


U 


D 


8 




CD 








8 












o 


o 




O 






O 




U 






CJ 








! 










U 




CJ 


a 


o 


CJ 










CJ 


o 






§ 




o 




O 


S 




o 


g 


6 


i 




6 


s 








I 


i 


1 


I 


g 


i 


g 


g 


8 


g 






t 


i 




u 












1 








o 








































CD 


CJ 






g 








o 














CJ 
























CJ 






















CJ 


I 


o 




i 


u 










s 


i 




B 


1 




6 


8 




6 






I 


% 


CJ 


B 


I 


B 


8 


I 


s 




1 


g 


CJ 


1 




a 


< 




u 


o 






1 






CJ 




o 


1 


O 


U 






O 


CJ 




CD 




< 


O 




o 


CJ 




U 


u 




o 




u 


uu 


CC 


CU 


s 


CG 


CU 


uc 








U 


< 


CD 


< 


CJ 


CJ 


CJ 


CD 


CD 


< 




CG 


AC 


GU 


GG 


CA 


cc 


uc 


AG 


UA 


CA 


GG 


5 


e 


1 

> 


1 

> 


1 


B 


1 




1 




1 


B 




B 






1 

B 


1 


» 


1 

> 


B 


B 


B 


1 


1 


1 


1 


1 










1 


1 

> 








a 


u 


















B 




B 


B 




B 


B 


CJ 








B 


B 


B 


B 


B 


B 


B 


B 


B 


B 


CJ 


B 




X 














K 








IX 


K 




X 


K 
















W 


W 














K 






tH 


CM 


CT\ 


vx> 




VD 


CO 


rH 


CM 


CT> 


00 


ro 


<j\ 


o 


rH 


ro 


ro 


VD 


in 


<^ 


ro 


VD 


VD 


o 


ro 


o 


CTi 


ro 


ro 


VD 


in 


ro 


rH 


vo 


VD 


LT) 


CTi 


00 




r» 


in 


ro 


in 


cr» 


00 


VD 


VO 


in 




CD 


ro 






cr» 




00 


CO 




cr> 


VD 




in 


ro 




<^ 


cn 


oo 


CO 


cn 


00 




CN 


CM 


rH 


CM 


rH 


rH 


rH 


CM 


CN 


rH 


rH 


rH 




CN 


CM 


rH 


rH 


rH 


rH 


CM 


CM 


CM 




rH 


rH 


rH 


CM 


rH 


rH 


rH 


CN 


rsi 


CM 


CN 



G-cleaver 1 


G-cleaver 


G-cleaver 


G-cleaver 


G-cleaver 


G-cleaver 


G-cleaver 


G-cleaver 


G-cleaver 


G-cleaver 1 


Zinzyme 


N 
G 
-H 

N 


Zinzyme 


Zinzyme 


Zinzyme 


Zinzyme 


Zinzyme 


Zinzyme 


Zinzyme 


Zinzyme 


Inozyme 


Inozyme 


Inozyme 


Inozyme 


Inozyme 


Inozyme 1 


Inozyme 


Inozyme 


Inozyme 


Inozyme 


Hammerhead 


Hammerhead 


Hammerhead 


Hammerhead 


Hammerhead 


Hammerhead 


Hammerhead 


Hammerhead 


Hammerhead 


Hammerhead 


DNAzyme 


DNAzyme 


DNAzyme 


DNAzyme 


DNAzyme 


1 16102 


1 16103 


16104 


16105 


16106 


16107 


16108 


16109 


16110 


16111 


16112 


16113 


16114 


16115 


16116 


16117 


16118 


16119 


16120 


16121 


16122 1 


16123 


16124 1 


16125 


16126 1 


16127 


16128 1 


16129 


16130 1 


16131 


16132 


16133 1 


16134 


16135 1 


16136 


16137 1 


16138 


16139 1 


16140 


16141 1 


16142 


16143 1 


16144 


16145 1 


16146 1 


uggaaga uGAUg gcauGcacuaugc gCg acugaga B 


ggagagg uGAUg gcauGcacuaugc gCg auauaca B 


ucuaagg uGAUg gcauGcacuaugc gCg acacggu B 


accaccu uGAUg gcauGcacuaugc gCg acuccac B 


acagguu uGAUg gcauGcacuaugc gCg aacucgu B 


ggauggu uGAUg gcauGcacuaugc gCg agacagg B 


ggaaaag uGAUg gcauGcacuaugc gCg aacagga B 


agaagaa uGAUg gcauGcacuaugc gCg acgagga B 


ggacgag uGAUg gcauGcacuaugc gCg acuuugu B 


gguaggu uGAUg gcauGcacuaugc gCg aaguggc B 


ugagaga gccgaaaggCgagugaGGuCu gaggaag B 


aggugaa gccgaaaggCgagugaGGuCu agcugag B 


ggaaaag gccgaaaggCgagugaGGuCu aacagga B 


agaagaa gccgaaaggCgagugaGGuCu acgagga B 


gaguuga gccgaaaggCgagugaGGuCu uggagug B 


aagagga gccgaaaggCgagugaGGuCu gcggcga B 


uggaaga gccgaaaggCgagugaGGuCu acugaga B 


aggagua gccgaaaggCgagugaGGuCu guggagg B 


cgaagca gccgaaaggCgagugaGGuCu augugga B 1 


uggaaga gccgaaaggCgagugaGGuCu ggcguga B | 


aagagga CUGAUGAggccguuaggccGAA lauagag B 


ggugaac CUGAUGAggccguuaggccGAA Icugaga B 


cgaggaa CUGAUGAggccguuaggccGAA lagagga B 


ugaugga CUGAUGAggccguuaggccGAA Icuguga B | 


ugaggaa CUGAUGAggccguuaggccGAA Iguggag B 


gacacug CUGAUGAggccguuaggccGAA lacacca B 


gagauga CUGAUGAggccguuaggccGAA Igcgaag B | 


ggaugag CUGAUGAggccguuaggccGAA lagaggu B | 


ugugcag CUGAUGAggccguuaggccGAA Igaugaa B | 


uggauga CUGAUGAggccguuaggccGAA Icuguug B 1 


gcugaga CUGAUGAggccguuaggccGAA Acgagga B 


uccuguu CUGAUGAggccguuaggccGAA Augugcc B | 


ggaagga CUGAUGAggccguuaggccGAA Aggaugc B | 


cuccacg CUGAUGAggccguuaggccGAA Acuccuc B | 


ggaguga CUGAUGAggccguuaggccGAA Aaugcgc B | 


gcgagcc CUGAUGAggccguuaggccGAA Acgaguc B | 


gcuggaa CUGAUGAggccguuaggccGAA Acacuga B | 


aggauga CUGAUGAggccguuaggccGAA Agagagg B 1 


ugaggag CUGAUGAggccguuaggccGAA Acgugga B | 


gacugga CUGAUGAggccguuaggccGAA Augcacg B | 


aggaaga GGCTAGCTACAACGA agagaaa B I 


ugagaga GGCTAGCTACAACGA gaggaag B | 


aggugaa GGCTAGCTACAACGA agcugag B I 


cugguga GGCTAGCTACAACGA ggaggcu B | 


22975 1 uggugua GGCTAGCTACAACGA gcguuga B 


22719 


22720 


22721 


22722 


22723 


22724 


22725 


22726 


22727 


22728 


22747 


22748 


22749 


22750 1 


22751 1 


22752 1 


22753 1 


22754 1 


22755 1 


22756 1 


22775 1 


22776 1 


22777 1 


22778 1 


22779 1 


22780 1 


22781 1 


22782 1 


22783 1 


22784 1 


22943 1 


22944 1 


22945 1 


22946 1 


22947 1 


22948 1 


22949 1 


22950 1 


22951 1 


22952 1 


22971 1 


22972 1 


22973 1 


22974 1 


7348 


7349 


7350 


7351 


7352 


7353 


7354 


7355 


7356 


7357 


7358 


7359 


7354 


7355 


7360 


7361 1 


7348 1 


7362 ] 


7363 1 


7364 1 


7365^ 


7366 1 


7367 1 


7368 1 


7369 1 


7370 1 


7371 1 


7372] 


7373 1 


7374 1 


7375 1 


7376 1 


7377 1 


7378 1 


7379 1 


7380 1 


7381 1 


7382 1 


7383 1 


7384 1 


7385 1 


7358 1 


7359 1 


7386 1 


7387 1 


UCUCAGU G UCUUCCA 


1 UGUAUAU G CCUCUCC 


1 ACCGUGU G CCUUAGA 


1 GUGGAGU G AGGUGGU 


ACGAGUU G AACCUGU 


CCUGUCU G ACCAUCC 


UCCUGUU G CUUUUCC 


UCCUCGU G UUCUUCU 


ACAAAGU G CUCGUCC 


GCCACUU G ACCUACC 


CUUCCUC G UCUCUCA 


CUCAGCU G UUCACCU 


UCCUGUU G CUUUUCC 


UCCUCGU G UUCUUCU | 


CACUCCA G UCAACUC | 


UCGCCGC G UCCUCUU | 


UCUCAGU G UCUUCCA | 


CCUCCAC G UACUCCU | 


UCCACAU G UGCUUCG | 


UCACGCC G UCUUCCA | 


CUCUAUC U UCCUCUU 1 


UCUCAGC U GUUCACC | 


UCCUCUC C UUCCUCG 1 


UCACAGC C UCCAUCA | 


CUCCACC C UUCCUCA | 


UGGUGUC U CAGUGUC | 


CUUCGCC U UCAUCUC | 


ACCUCUC U CUCAUCC | 


UUCAUCC A CUGCACA | 


CAACAGC A UCAUCCA | 


UCCUCGU C UCUCAGC | 


GGCACAU U AACAGGA | 


GCAUCCU C UCCUUCC | 


GAGGAGU A CGUGGAG | 


GCGCAUU U UCACUCC | 


GACUCGU A GGCUCGC | 


UCAGUGU C UUCCAGC | 


CCUCUCU C UCAUCCU 1 


UCCACGU A CUCCUCA | 


CGUGCAU A UCCAGUC | 


UUUCUCU A UCUUCCU 1 


CUUCCUC G UCUCUCA | 


CUCAGCU G UUCACCU | 


AGCCUCC A UCACCAG | 


UCAACGC A UACACCA | 


HCV- 


1 HCV- 


1 HCV- 


HCV- 


HCV- 


HCV+ 


HCV+ 


4- 


HCV+ 


HCV+ 


+ 


HCV+ 


HCV+ 


HCV+ 1 


HCV+ 1 


HCV- 1 


HCV- 1 


HCV- 1 


HCV- 1 


HCV- 1 


HCV+ i 


HCV+ 1 


HCV+ 1 


HCV+ 1 


HCV+ 1 


HCV- 1 


HCV- 1 


HCV- 


HCV- 1 


B 


HCV+ 1 


HCV+ 1 


HCV+ 1 


+ 

B 


HCV+ 1 


B 


HCV- 1 


HCV- 1 


HCV- 1 


HCV- 1 


HCV+ 1 


HCV+ 1 


HCV+ 1 


HCV+ 1 


HCV+ 1 


7985 


1 4832 


4153 


3200 


1682 


vo 
a\ 

CO 


2504 


2651 


4094 


8970 


1 1200 


1 1211 


2504 


2651 


8811 


1 8594 1 


1 7985 1 


6611 


1 5633 1 


rH 
CN 
CO 


o 

CO 


1210 


2642 


1 5726 1 


1 8142 1 


1 7990 1 


7813 


7137 


6084 


1 2554 1 


1 1202 1 


1 1607 1 


1 2639 1 


1 6610 1 


i 9014 1 


8605 


7983 1 


7136 1 


6609 1 


6292 1 


vo 

CO 


1200 


1211 1 


5730 


6533 1 



00 

o 

o 
o 

w 

I 

On 
O 



If) 

iH 



PQ 



cn 
o 

u 
cn 

s 

o 

E-< 
U 
O 
O 

ro 
CD 
01 
fd 
cn 

OJ 



0) 

cn 
u 
cn 
cn 

OJ 

cn 

B 



cn 

OJ 

cn 

fO 

Di 
fd 
cn 

g 
i 

o 

c 

nJ 
cn 
cn 
fd 
cn 
cn 
fd 



u 
u 
(d 

CD 

fd 
fd 

CD 

u 
o 
cn 
fd 
^3 

^3 

cn 
u 
cn 
O) 
fd 
O 

I 

D 
u 



u 

on 

O) 

fd 
o 

i 

U 

fd 
cn 

cr 
fd 

w 
fd 

cc 
u 

CQ 

u 



u 
u 
fd 
cn 

S! 

fd 
fd 
O 
u 
u 
cn 
fd 



cn 
u 
Di 
cn 
fd 
O 

i 

u 

fd 
cn 



fd 
m 
u 

CQ 

o 



CN 



U 
U 

g 

CD 
U 

U 

U 
O 



vo 



+ 




O 
X 

o 



Q 



MBHB02,249-E (400.042US) 



TABLE XXI: ANTI HCV AMINO CONTAINING HAMMERHEAD RIBOZYME 
AND CONTROL SEQUENCES 



pos 


RPI# 


HCV 5'UTR 
Site 


Ribozyme Sequences (5 '-3') 


Core 


Rz Seq 
ID 


62 


12257 


HCV- 62 


ggCgggUgaa cUGAtJGaggccguuaggccGaa AcaguagB 


Active 


15897 


79 


12258 


HCV- 7 9 


agUggggcua cCJGAUGaggccguuaggccGaa AcgcuuuB 


Active 


15898 


81 


12249 


HCV- 81 


CgCgagUggc caGATOaggccguuaggccGaa AgacgcuB 


Active 


15899 


104 


12259 


HCV-104 


ggCgUggcac cUGAI7GaggccguuaggccGaa AcacucaB 


Active 


15900 


142 


12250 


HCV-142 


agggagCcac ct7GAC7GaggccguuaggccGaa AuggcucB 


Active 


15901 


148 


12251 


HCV- 14 8 


UeUeCeCgca ct/GAZ/GaQqccQuuaQQCcGaa AccacuaB 


Active 


15902 


165 


12260 


HCV-165 


^s^s*^s39^9 cCTGAUGaggccguuaggccGaa AcucaccB 


Active 


15903 


192 


12261 


HCV-192 


agBgggaaag cl7GAt7GaggccguuaggccGaa AcccgguB 


Active 


15904 


195 


12252 


HCV-195 


Uc-CaCcaaqa cI7GAC7GaggccquuaggccGaa AqqacccB 


Active 


15905 


196 


12262 


HCV-196 


agUgCgCaag cC^GAUGaggccguuaggccGaa AaggaccB 


Active 


15906 


270 


12263 


HCV-270 


CgUgUgUcgc cD'GAUGaggccguuaggccGaa AcccaacB 


Active 


15907 


282 


12264 


HCV-282 


ggUgagCcac cCTGACTGaggccguuaggccGaa AggccuuB 


Active 


15908 


306 


12265 


HCV-306 


CgagCgUcgc cUGAt/GaggccguuaggccGaa AgcacccB 


Active 


15909 


325 


12253 


HCV-325 


UcCcUoacga cC^GAC^GaggccguuaggccGaa AccucccB 


Active 


15910 


330 


12254 


HCV-330 


Cea«Cogguc cC/GACTGaggccguuaggccGaa AcgagacB 


Active 


15911 








Control Sequences 






79 


13274 


HCV- 7 9 AC2 


CgUgUgaggu cDAGTCaggccguuaggccGau AguucucB 


Attenuated 


16171 


81 


13271 


HCV- 81 AC 


UgCgUggccg cC7AGC7GaggccguuaggccGau AgugaccB 


Attenuated 


16172 


142 


13270 


HCV-142 AC 


agagCgCCug cUAGIJGaggccguuaggccGau AgcucguB 


Attenuated 


16173 


192 


13272 


HCV- 192 AC 


a^ggUgagaa cC/AGCJGaggccguuaggccGau AgcugccB 


Attenuated 


16174 


195 


13269 


HCV-195 AC 


ggagUgUCca cI7AGUGaggccguuaggccGau AcgcgacB 


Attenuated 


16175 


282 


13273 


HCV-2 82 AC 


ggCgCgauuc cC7AGC7GaggccguuaggccGau AucuggcB 


Attenuated 


16176 


330 


13268 


HCV-330 AC 


CgCgagggcu cC7AGl7GaggccguuaggccGau AaugcgcB 


Attenuated 


16177 


195 


15291 


HCV-195 BAC3 


UgCgCgaaga cCZAGUGacgccguuaggcgGaa AggacccB 


Attenuated 


16178 


195 


15292 


HCV-195 SAC3 


agggagCuac cCTAGUGacgccguuaggcgGaa AcccgagB 


Attenuated 


16179 


330 


15294 


HCV-330 BAG 


CgagCggguc cDAGCTGacgccguuaggcgGaa AcgagacB 


Attenuated 


16180 


330 


15295 


HCV-330 SAC 


ggCgUgCcga cCTAGTOacgccguuaggcgGaa AgacacgB 


Attenuated 


16181 



UPPER CASE = RIBO; lower case = 2'-0-methyl; B = inverted deoxyabasic; 
s = phosphorothioate linkage 
U = 2'-deoxy-2'-amino uridine 
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MBHB02,249-E (400.042US) 



TABLE XXII: ANTI HCV SITE 330 ANTISENSE NUCLEIC ACID AND 
SCRAMBLED CONTROL SEQUENCES 



pos 


RPI# 


Alias 


Antisense Nucleic Acid 


SeqID# 


330 


17501 


HCV. 5-330 
ant is ens e 


^s'^s^s ^s'^s^s ^s'^s^^s ^s'^s^s ^s^s^s ^s^s'^s ^s"^ 


15898 


330 


17498 


HCV. 5-330 
ant is ens e 


GsTs^s Cs^s^S ^S^sGg ^S^S^S ^S^S^S Gs^S^s ^S^ 


16182 



pos 


RPI# 


Alias 


Control Sequence 


SeqID# 


33 0 


17499 


HCV. 5-330 scrambled 


"^S^S-^S "^S^S-^S ^S^s'^S ^3*^3^8 ^s'^S^S ^S^s'^S *^S^ 


16183 


330 


17502 


HCV. 5-330 Scrambled 


'^s^s^s'^s^s'^s^s'^s'^s^s'^s^s^s'^s^s^s^s'^s^s^ 


16184 



UPPER CASE = Deoxy Nucleotide 
s = phosphorothioate 
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